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The Present State of Agriculture in Sweden 

by 

Professor H. J uhi,in-Oa-vM''KI,t 
>icriliin f<‘ Ihc k'-yitl Aiih1>»iy of A^rirnUtn-;' tu 


since the remotest times, Sweden has been practically entirely an agri- 
cultural country. Half a century ago agriculture was still almost the only 
indu.stry of the country, and production was sufficient for the needs of 
the population. 

Since then the importance of agriculture has undergone a eoiitinnous 
decline. The proportion of persons directly deriving their livelihood from 
it has not kept pace ivith the increase in the population.cr with the growth 
ill the cultivated area. In 1.S70. rough calculations .showed the agricultural 
ta'pulation to form 71. p of the total, with 476 persons per 1000 acres of 
ailtivatcd land, but in lyio the corresponding figures were 48.2 and 
Ki2 persons, Xotwithstanding this, np till iSpo the agricultural popul- 
ition showed an increase in absolute numbers; after that date it fell from 
915 000 to 2 6(>3 000. 

During the same period agricultural production became more and more 
iiiloiiuate to .supply home consumption. In the period 1871-1S80 the 
aliic Ilf exported .agricultural produce was on the average cpual to that 
f imp.nts (imports 52 1)32 ooo kroner ; exports 55 497 000 kr.) (l) : bet- 
rcen iijoi and 1910 the average for all imports was nearly double that of 
xpnfis (110409000 against 33474000 kroner), and from that time till 
914 the discrepancy has continued to grow. 

Tlie.se facts, limvever, indve neither absolute .stagnation 1101 decline of 
.giiciiltiirt, its produtficii having grown in greater proportion than the 
iiiiiibcr of the population, namely 4 times as again.st 2.3 times ia the course 
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of a century. The average value of a crop of the country has about doubled 
since i8So, with an increase of 50 per cent, since igoo. The consumption 
pet head, however, ha.s shown a still greater increase, rising in one century 
from 515.88 to 992.08 lbs of cereals and from 194 to 399 lbs of bread-stuffs 
(rye and wheat) per person. 

The relative retrogres.sion indicated by these facts is chiefly due to 
the rapid development of industry , which absorbed a constantly growing 
proportion of the rural population, leading to what is termed “ the 
desertion of the countryside ”. The value of industrial products rose from 
1000 million kroner in 1909 to 1772 million in 1912. while the crop value 
in the same period only went np from 600 to 900 million kroner, 

'I'o remedy this state of things various measures have been adopted 
for the promotion of agriculture. One of these was the reorganisation 0 
the iigricuUiiral adminhtration. In 1882 the administration of State fo 
rests and domains was placed in the hands of a new institution, the Direc 
lion of Domains, and 7 years later the Department of Agriculture v/as estab 
lislied as a central office for agricidtural matters, which had till that tiiht 
been dealt with by the executive Committee of the Royal Academy ol 
Agriculture. In 1900 agricultural affairs were transferred from the Honit 
Office to the newly created Ministry of .Agriculture. Since 1S89 the .Aca- 
demy of Agriculture, in its capacity as scientific society lias confined it; 
work to the study of scientific cpiestions in connection with agricultural e.N- 
periments. 

In the provinces, the chief intermediaries between the Government and 
farmers in all matters involving the welfare and progress of agriculture art 
the Societies of Rural Economy. Their duty is to work iu their respectivt 
districts for the development of agriculture and alliedindustries, by educa- 
tion, by example, and by distributing reward--. They organise competi- 
tions, compile figures ro form a basis of agricultural statistics, etc. 'I'lur 
possess considerable resources, amoimdng in 1913 to about 4 million krone: 
(investments 400000, members’ subscriptions 50000, public subscrij- 
tions 2 434 000, special appropriations 775 000 kroner). 

T'lie growing concern of the public authorities for the development n 
agriculture is also evident from the considerable increase of State expeni'i- 
tnre for this object of late years. Such expenditure amounted in iijor t 
6.1 million kroner or 3.3 per cent, of the total estimates ; iu 1915 it attai- 
ned 14,1 million kroner, or 5,2 per cent. 

-Agricultural wealth is continuously increasing, though more sloi;!-’ 
than the total weailth of the nation. According to the official taxatici; 
assessment, the following were, in 1900 and 1914. the values of real estateail 
millions of kroner ; 
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A special calculation made in 1908 gave the following values (in mill- 
ions of kroner) for real and personal agricultural property. 

3 ()7fj 26.6 % ot the national wtalili 

6Cu - 4.8 % " ” ” 


Total ... 4 661 = 33.8 % of the national wcallli 

Needless to say. in a country as extensive and varied in character as 
Sweden, the ratio between the values cf the different descriptions of pro- 
perty changes very much. Neglecting extreme cases, these values on 
normal farms may he estimated as follows per acre of land cultivated : 

ii'tg -- fHtu kroner 
80 — ?.\u 
40 — 200 
So — 160 " 

Ttrtal . . . 360 — I 4<to kront-r 

Agricultural Cralil. — The real estate is generally encumbered with a 
roiisiderable mortgage debt, h'or all the real estate together it amounted 
n iyi2 to 51.7 per cent of the taxable value, but the .share of agricultural 
jroperty in this ligiire is not known. 

Agricultural land credit is provided by zu Diitrici Morlgage Associations, 
jrgaiiised on the pattern of the (lernian " Landschafteu ", The loans are 
'ranted by the General Mortgage Hank of which the said associations are 
he sole members. This bank operates iip.der the control cf the State, wliich 
irnvided it with a guarantee fund of 50 million kroner in State stock. The 
iiitstanding loans b>' the provincial associations amounted in 191,5 to 291 
.nillion kroner, or 7.7 per cent of the value of the mortgaged property. These 
iocietie.s are resorted to chiefly by large real estate owners ; small owners 
'eneially apply for the necessiiry advances to ordinary banks, public loan 
timds and private persons. 

The provision of financial facilities for working capital has just been 
organised by a law of 11)15 through the agency of Local Agricultural Co-op- 
erdiii-c Societies and Central Societies, but none of these institutions has yet 
begun to opetvate. 

Association anti co operation, which at present play so important 
a part in the advancement of agriculture in most ccuntries, did not gain 
a foi'ting in Sweden until a late date. I.atterly, however, they have made 
great headway concurrently with the growth of interest in the small far- 
mer. The first co-operative dairies sprang up between i8(k) and 1870, 
and, after various changes in organisation, multiplied until they numbered 
about 600, or 40 per cent of all the dairies of the country. 

Later on, about 1S85. farmers began to form associations for the joint 
purchase of fertilisers, cciicentrates and other primary necessities, and. in 
''"05' fdis co-opcD'.tive movement resulted m the creation of the \atwnal 
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fyivt^lnck 

IinT'ltmcnt-, 'naclTiuiy, clc. 
\Vcrkiiig capital 
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Union of Provincial Societies and Local Associations. The latter, now ex- 
ceeding 1,000 in number, receive orders, effect the distribution of the goods 
purchased and collect payment. The provincial societies, at present 
numbering 22, receive orders and conclude transactions either direct 
with manufacturers and traders, or, in most cases, through the agency of the 
National Union, whose turnover in 1915 amounted to 24.5 million kroner, 

The fundamental principle of this co-operation is the supply of goods 
at the market price of the day and the distribution of the profits among the 
participants rateably to the purchases of each. Associations or unions 
were afterwards formed to provide for almost all the needs of farmers in 
almost all branches of their work. These associations placed all the tech- 
nical facilities of modern agriculture at the disposal of all growers, parti- 
cularly small farmers, andassisted them to market their product,s to advan- 
tage, at the same time instructing them, by competent advice in all matters 
concerning agriculture and stock rearing. It is this latter point whicl 
lends importance to these associations in quite as great a degree as the eco- 
nomic advantages which they directly provide for their members. 

The principle gaining ground more and more in these associations is 
that each member has one vote only, while participation in the profits and 
expenditure is in proportion to the shares held by each member or the area 
of his cultivated land, the number of his cows or the amount of his purchases 
or deliveries. 

The pre.scnt .status of agricultural associations is shown by Table I 
containing statistics in reference to the different classes of eccmnmie soci- 
eties in connection with .Swedisli agricidture. 


Tabu: I. — Swedish Farmers' Economic Societies. 


Mfjrigifgf Crcilit Sociaiis 

5 ’urchast.iP-’ Scfcic'ifs: 

Xat joiial I'lijon ... i 

Provincial Soci<ti<.s i,' 

Local As-ociau'ens i mo 

Sodetk? for ihc procluclion of |*tar liiki .50 

Stuck rearing 

Sluil Societies (Ilorsc.-?} 

(Pulls) I 5 oo 

(Pigs) ’ ooi. 

Inspcclion Sodciics (for cowsheds, piggeries, etc.) . . 750 


I’oultry-kecping Sex’U ties and ligg Sctlcs t nions , . . 

i-oopcrativc Dairy StKietks 

Societies ff;r exportation of lUitter 

Co-operative Butchers 

Societies for the Side of Seeds 

Societies for the S.ile of Jliirkel-gardcn prodiu i. . . . 

Societies of IVtiil-yrowcrs 

J'i:'hcrics Societies 
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Labour (i). — The relative decline of the agricultural population has 
;xerted a perceptible influence not as regards the number of farmers (land- 
jwners and tenant farmers), but only as regards the number of labourers. 
It imposed greater economy of labour, but gave rise to no real difficulty in 
inding the necessary labourers for agricultural work and care of live-stock, 
;xcept in 2 cases : 

i) For the extensive sugar beet cultivatons in the south of the coun- 
Irv, emigrant labour had to be engaged, coming chiefly from Galicia and 
Poland, to the number of I 000 to i 300 persons of both sexes. 

2) There is a permanent difficulty in finding farm hands, male and 
female, to look after the livestock and milk the cows. 

The shortage of labour has also led to a considerable rise in wages, 
Lhich have increased threefold since 1870, the present yearly wage for a 
,in being 320 kroner, and for a woman 180 kroner ; the day wage in summer 
Hthout board or lodging) is 2.5 kroner for a man and 1.5 kroner for a wo- 
an : these figures are the averages lor the entire country. 

Wages are generally the largest item of farm e.xpenditure, and there- 
re their rise, wtiich far exceeds that of the selling price of agricultural 
oduce, has been a powerful factor in weakening the economic position of 
;iiculture. 

Hired labour formerly consisted chiefly of farm hands, male and female, 
red by the year against fixed salary and board and lodging in the farmer's 
wise ; on rather larger farms, again, a considerable part of the work was 
irried out by peasants who were under certain obligations of labour or 
lyment, and by persons (“ Torjiare " Kothner ”)to whom smallholdings 
ere granted in consideration of a number of days’ labour per week, with 
le right also of doing paid labour. Great changes have taken place in 
lis respect. Farm hands of both sexes are generally (|nick and strong la- 
onrers, but owing to the trouble of finding them board and the difficultT 
f moral superrdsion over them, the attempt has been made to replace them 
y married labourers (“ Statare ”) receiving v\ages and lodging; the lat- 
;r, however, instead of being fed in the employer’s kitchen . receive a given 
uanlity of the most important commodities, for instance, about 24 cwt. 
f rye; 22 bushels of potatoes; 6 or 8 cwt. of wheat for feeding livestock 
)igs) per year; 5 *'3 pints of fnll-cream milk per day the same quantity of 
dm milk; wood fuel, and a piece of land for planting ixitatoes. 

The forced labour tribute due from certain peasants cither in the form 
f (l.iys of work or particular kinds of work, has long since been replaced 
y payment of a tenancy rent in money ; among the " Torpare ’’ who oc- 
npy the above small holdings, the tendency to pay their dues by working 
hem off has become more and more general. This form of contract is 
xtremcly favourable, both to the landowners who obtain labourers at the 
est of the rent of patches of land of little value transferred to the latter, 
nJ to the tenants who thus have their own home, while their livelihood 
’ ax'iire, as thev are alvvav.s certain to find work on the omier’s farm. 
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Notwithstanding these mutual advantages, however, the number of 
such tenants shows a tendency to decline, and the difficulty of finding new 
ones becomes greater and greater. Consequently, agricultural labour con- 
tinues to be supplied by farm hands, male and female, engaged by the 
year or for six months, but in the case of large agricultural estates, chiefly bj 
“ Statare ”, or married labourers, who receive wages in money and in kinc 
and are also bound to allow their wives to assist, for an agreed payment 
in milking the cows and in harvest work. In all cases, however, the en- 
deavour is to reduce the number of labourers on fixed contract as much a; 
possible, replacing them by day or job labourers. 

The CuLTnttTED Land and its Utilisation. The total area of land 
in Sweden is about 101,400,000 acres divided as follows : 


Table II. — Division of Land in Sweden. 

Area % of total 

in acres area 

Gardens 1 13 ();i 0.1 

.-Vrabk laud 

Natural grass'lanil 314^ ‘'54 • 

I'orcst 54 ‘)4^ <>S5 54.2 

rnprotluclive Land 34 r'*7 213 33>b 


Nevertheless, owing to the great size of the ccuutry (extending between 
latitudes 55'’2’ and and its geographical and geological configuration, 
there is a great difference in the relative proportions of the different kind 
of land both between north and south and between the mountain and fo 
rest stretches of country with moraine soil in the interior and the clave; 
or sometimes sandy plains bordering the coasts between the Baltic and tb 
Kattegat. The extremes arc represented by the province of Scania, whert 
cultivated land forms as much as (>0 per cent, of the total area, and that of 
Norrbotten, in which less than 0.4 per cent, of the land is cultivated. The 
area of cultivated land is continually on the increase, chiefly through the re- 
clamation of marshes, but the propotfii n of increase shows a constant de- 
cline, 25 years ago the increase was usually 74 133 acres per annum, but 
during the last ten years it has only been 24 711 acres per year. This it 
a consequence of the increased cost of labour. The bulk of the reclaina- 
tion work is carried out with the assistance of the Government, whicli in 
1913 for instance appropriated i 400 000 kroner for loans with that objert. 
and 2 350 000 kroner for grants not subject to repayment. 

Clearing work is principally carried out on the peat soils, which li.ive 
gene up greatly in value for cultivation purposes since rational fertilisation! 
wa.s rendered possible by the use of artificial manures. The results obtoiai 
ed in this direction were due to a large extent to the investigations of the 
Swedish Marsh Reclamation Society. 

Small farms show a continuous increase at the expense of the large 
ones, the number of which is constantly decreasing. The former total about 
360 noo, besides which there are about 140 000 small holdings, mostly al- 
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otted to labourers against payment in the form of labour for the landlord, 
t is calculated that on about 70 per cent, of the independent farms, and 
III all the holdings, the area of cultivated land does not exceed 25 acres, 
vhich means that they can be worked witheut hired labour. Farms ave- 
aging 25 to 124 acres of cultivated land represent 28 per cent and large 
■states with more than 124 acres of cultivated land a little more than 2 per 
;ent. of the total number. 

The area of cultivated land is divided as follows among the different 
■lasses : one half belongs to farms of medium size ; about one fourth to 
mall farms ; and the same to large estates. 

This distribution, however, varies greatly in different parts of the country, 
he large estates, particularly manorial estates, lying cbicBy in the fertile 
jlains, while the small ones are in the uplands where the cultivated land is 
mattered among the mountains, rocky hills, marshes and streams. In the 
lorthern fore,st districts in particular there arc hardly any but small ten- 
int farmers, the land belonging mostly to big forest estates. Increased 
acilities of transit and industrial development have also to some extent 
ilTected the distribution of agricultural property, small farms being numerous 
n the neighbourhood of large towrns, industrial centres and railway junctions. 

In Sweden tlie land is for the most part tilled by the owners themsel- 
res, in the proportion of about 85 per cent.; the larger the acreage of farms 
:he greater the proportion worked by tenant farmers. The position of the 
atter towards the landlord has been greatly improved by the new laws of 
iqoy and igog on tenant farmers. In the northern provinces especially, 
ivhere a large proportion of the land belongs to commercial companies, the 
rights of the landlord have been restricted in favour of the tenant farmer, 

.Veasuus for the- Benefit of Small Farms. The great increase in the num- 
ber of small farms is partly due to the attempts made to stem townward 
migration, In order to facilitate land settlement by small farmers, the State 
has for some time been selling the land in small plots. All Crown domains 
not yielding a minimum which was fixed in 1874 at 200 and in iSga at 
600 kroner, are put up for sale when the farm leases expire. Under the de- 
crees of 1S94 and i8g(), moreover, tliose parts of Crown domains which are 
.'iiitable for forming separate farms must be split up and put up for sale or 
let. Between 1894 and igi2, about iSoo small farms were sold in the central 
and southern part of the country. In the northern provinces, portion 
of inrest domains suitable for cultivation are allotted rent free for the first 15 
years, and for a moderate fixed rent during a further 50 years. The pri- 
mary object of these grants was to provide the public authorities with the 
necessary labour for forest maintenance, but no cbligation in this respect 
is imposed on the settlers. The nnmher of holdings of this hind is 
about t 200. 

Division into small holdings is greatly facilitated by the simplicity 
'll legal formalities, chiefly owing to a law of iSgb which enables cultivated 
■111(1 to be separated from forest, the latter being more difficult to work in 
'luall plots. This law however does not apply to the northern provinces, 
"here agriculture could hardly Ire self-sirpporting without the contribution 
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of the forests to the financial return. The Government has encouraged the 
increase of small farms by a system of financial facilities, Loans are granted 
up to the amount of 5/6tlis of the value of the land and buildings, at 3 
per cent interest with repayment over a long period. Between 1905 and 
1913, about 8 900 loans were granted representing a total slightly above 
25 million kroner. 

For a quarter of a century the small fanner has also been provided for 
in other respects by the public authorities, having been the chief one to 
profit by the subsidies granted for the reclamation of waste land and the 
development of stock rearing, and also by the assistance furnished by scien- 
tific agriculturists in the service of the State or rural economy Societies. 

The Government furthermore allocates every year a certain sum (now 
400 000 kroner) for the encouragement of the small farmer in the following 
ways : 

(i) Premiums for the clearing of small areas of bru.shland etc. 

{2) Competitions between small farms with premiums and ccnditiona'; 
loans (totalling about 50 000 kroner per year) fob works of improvement ; 
if the work has been carried out satisfactorily within the time fixed, the re- 
payment of the foan is postponed. 

(3) Subsidies to Inspection Societies and Societies for the proper 
keeping of books of account on farms. 

(4) Educational courses (in 1913, 2(14 courses at a total expenditure 
of 71 000 kroner) and excursions for agriculturi.sts, male and female (in 
1913, 810 persons took part), with subsidies totalling (il 000 kroner. 

Crops. — The types of crop grown differ greatly according to climatic 
and soil conditions, and general farming .standard. The simplest methods 
of cultivation are practised in the north. Grain growing is very limited 
there owing to the short summer ; it only extends over 10 to 30 per cent, 
of cultivated land, and mostly comprises spring cereals; chiefly 4-rDwed 
barley which is the earliest, while winter wheats, wliich occupy the land 
for 2 summers, are less suitable. Fallowing is only applied before the 
winter wheat. Towards the south, oats gain the upper hand. Artificial 
grass-lands cover a wide area (averaging 60 per cent, of the cultivated area) 
in the northern provinces, and are left uncleared for a longer or shorter pe- 
riod of time (up to 20 years) in the more northerly parts. 

In the central and southern portions of the country there is greater 
equality of di.stribution of the different cultivations. In proportion a.r 
the general farming level improves, fallowing and laying down to grass 
decreases, while on the other hand grain crops and pulse crops for grcei; 
or dry forage increase ; alxrve all there is a large increa.se in root crops er 
forage. 

In those parts of the country where farming practice is on a lower plain* 
the most usual rotations arc as follows ; i) fallow ; 2) winter cereal (iw* 
and wheat) ; 3-5) artificial grass-lands; 6-7) spring cereals (oats and bar 
ley), pulses (peas and vetches) and mixed crops. An almost equal projmr- 
tion (about 40 %) of the land in this part of tlie country is under grain awi 
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.eys, 10 to 15 per cent, of the land being fallow, 3 to 4 percent planted with 
potatoes and 0,5 to 1. 5 per cent with forage root crops. 

In the districts where fanning practice reaches the highest level, fallowing 
often disappears, the soil being tilled by harrowing and plougliing in, especial- 
ly after the hay and green forage crop ; the land is only sown to grass for one 
or two years, and to the extent of 15 to 20 percent of the acreage cultivated. 
The greater part of the land is under grains and pulses, cropped when 
ripe or as green forage. Finally, particnlar attention is given to root crops, 
which may occupy up to 25 per cent of the arable land. As examples of 
the rotations practised in these districts there may be mentioned: i) green 
forage (peas, vetches, oats and barley) ; 2) winter cereals (particularly 
wheat): 3) root crops (sugar beet and forage roots); 4) spring cereal ; 
3) grass ; 6) spring cereal — or else l) root crops ; 2) spring cereal ; j) grass 
(>r green forage; 4) winter cereal. 

The distribution of the different types of cultivation varies greatly 
according to the quantity of soil and the climate Winter cereals are chiefly 
cultivated in the plains, where they take up 15 to 20 per cent of the cultiva- 
ted land, wheat only in clayey soils, and rye in sandy soils also, where, to- 
gether with potatoes, it forms the most important crop. In marshy soils 
winter cereals do not stand the climate well. Wheat, which is more exact- 
ing than rv'e as regards the nature of the soil, on the other hand furnishes a 
I grea ter y ield under favourable conditions and its cultivation has been consid- 
erably extended of late years. 

Barley and oats are only grown as spring cereals, barley, (4-rowed) chiefly 
in high lands with light stony soil ; oats everywhere, except in the north 
f the country, cover the greater part (up to 30-40 “0) of the cultivated land, 
eing chiefly planted on lean and also marshy soils. 2-rowed barley 
. only grown in the plains, chiefly on the best soils with a sufficient propor- 
ion of lime. 

Peas and vetches are almost everywhere grown mixed with oats and 
larley, rarely alone ; this crop is chiefly raised on soils rich in lime. Beans 
lie entirely limited to the lands skirting the west coast. 

Potatoes are cultivated on all the farm,s of the country, generally in 
i^oportion to local need, so that almost everywhere the same proportion 
)f the land is allotted to this crop (3 to 3 ”„). In the southern provinces 
done, where the soil is sandy, the area planted with potatoes is considera- 
ibly larger, the excess of the crop over local consumption being used chiefly 
or the manufacture of alcohol and starch. Foot crops are mostly grown 
n the south of the country, where the sugar beet, under intensive culti- 
,'ation, is of great importance from the point of view of rural economy. 
In Scania this crop occupies 10 per cent of the cultiv'ated land, while in 
:he other provinces it rarely exceeds 1.5 to 2 per cent. It receives special 
rttention owing to its importance in crop rotation and for stock rearing. 

Natural grass-lauds were at one time very extensive, but have now 
I'lrgely been brought under cultivation, the remainder now occupying only 
one-third of the productive surface. Most of these gra.ss-lands receive 
no cultiiation or manuring whatever and their yield i.o consequently 
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rather low, probably not averaging more than 12 cwt. of hay per acre.. 
Of late years, following German example, the grass-lands have begun to be 
used for grazing on rational lines, producing a considerable increase in 
their yield. 

Seeds. ■ Grain and leguminous {pea, bean and vetch) seeds as well as 
seed potatoes are obtained from home crops exclusively. Until lately on the 
other hand, seeds of forage plants (including root crops) were mainly im- 
ported. This is of course a weak point, but it does not mean that with the 
majority of these plants there is any difficulty in growing good quality seeds 
within the country. On the contrary, Swedish seeds are held in high esteem 
because of the certainty of their being suited to the country, and of the 
guarantees obtainable as to purity. 

With regard to pasture grasses, the majority of the most common spe- 
cies, timothy, red clover and hybrid clover are cultivated. Red clover is 
distinguished into the early and late varieties, the former being used for 
sowing leys of i or 2 years duration, particularly in southern Sweden, and 
the latter for longer periods. Both late and hybrid clover seeds are grown 
chiefly' in the country, while those of early red clover are almost entirely 
imported. They are termed “ .Silesian clover seeds ”, but they are also 
imported from Bohemia, Moravia, and especially Russia. French, Italian 
and x\merican red clovers are wanting in powers of endurance, and are 
therefore not rated very high. To facilitate verifying the origin of seeds, a 
law of igog provide.s that red clover, hybrid clover and timothy seeds must 
when imported be dyed red with cosin. Seeds of pasture gras.ses (except 
timothy seeds) and for root crops are still mostly imported, but during the 
last few years the most common forage plants in addition to timothy such 
as cocksfoot, rye grass and brome grass, as well as radishes, turnips, carrot> 
and sugar and forage beets have begun to be grtiwii for seeds tn an ever 
increasing extent and with perfect success. 

Seed testing. -- There are 17 establishments receiving Governmem 
grants and operating according to official regulations which are substanti- 
ally the .same in Scandinavian countries. This testing has been carried 
on for 40 years (since 1S77), and as a result the quality of the seeds pm 
cn the market is generMly fairly .satisfactory , and adulteration is rare. 

Yields. Theaverages in Sweden (wheat. 1C.72 per acre, rye i.2.]^ 
barley 12.74, oats 11.94, potatoes 79.63, sugar beet 238.96, forage roots 
278.78) are almost the same as the average figures for Furope. They are below 
those of other Germanic countries, but higher than of Slavonic and batin 
countries, except Belgium. These averages, however, like the level ol 
agriculture, vary greatly in the different parts of the country. In the bi-\ 
regions they approximate to the crop value of the countries leading in this 
respect. The constant increase of yield recorded during the last decade 
justifies the hope that progress will continue. 

This progress in yield is largely due tn the fact that the old seed- 
have been replaced by better grades coming mainly from the Svalof Iiis'i 
tute, which enjoys the highest repute even outside the country f'>r 
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its work of impiovement of crops (i). The varieties of oats and barley 
which are most grown in the country give on the average a crop 15 to 29 
per cent, bigger than that of the old variety, and the latest improved wheat, 
though only grown to a small extent so far, shows a still higher superiority 
over the old varieties. Of course progress in this respect is chiefly observ- 
able in the southern and most fertile portions of Sweden, while the diffi- 
culty of increasing the yield by seed improvement increases in proportion 
as the summer becomes shorter, the soil poorer and the climate drier. 

Agricultural Improvemenis. — The increase of yield is partly the result 
of land improvements and progress in cultivation work. Drainage is of 
the utmost importance in a country where the land is so b'lly and broken 
and the soil i.s as retentive of moisture as clay and peat soils. This matter 
however, is still largely neglected, a large portion of the land being drained 
by open ditches only, and drainage by covered conduits and pipes mak- 
ing but slow progres.s owing to the high cost of labour. To encourage cov- 
ered drainage on small farms, the Government grants loans at low interest. 

Progress is more marked as regards ploughing, which is now done deep- 
er, generally to at least 7 % inches but often to 10 inches. Attention is 
also given to methodical utilisation of the soil moisture, which is of the ut- 
most importance in a country where the raiufall during the 6 summer 
months usually does not exceed 13.3 inches and during each month of the 
spring and early summer (May and Junel is only 0.7S to 1.57 inches 

In ploughing during spring and summer the principles of dry farming 
are generally applied, that is to say, the soil is usually consohdated so that 
the capillary moisture can rise from the deeper strata, and the surface 
layer is loosened to prevent loss of moisture by evaporation. 

The striking development of the industry of agricultural machinery 
11 Sweden ha.s been a factor in more effective and scientific tillage. This 
iidustry supplies the country with machines and implements which meet 
anniiig requirements, and it has now made such strides that whereas in 
ormer years a considerable quantity of .such machinery was imported, it 
5 now exported to a value of 1 2 to l 5 niillion kroner. 

Manwea tnui Manuring. — Liming. The regions where theland is made 
ip of limestone rocks, belonging chiefly to the Silurian formation, far 
;xceed in fertility those poor in lime and belonging mainly of archaic 
jiigiii. The manures used in these regions are. to a large extent, either 
finely ground limestone or lime, and also, but only to a small extent nowa- 
days, marl. In order to promote the use of these effective mean.? of in- 
creasing fertility, the Government makes a grant towards the cost of car- 
riage of lime for mamiTiiig purposes. 

Farmyard .Manure.’:. As, comparatively speaking, there is plenty 
of livestock, there is no shortage of .fAiWe wmHHi'C, which has latterly been 
put to more effective use. Instead of manuring only once per rotation, 
as was done formerly , the manure is now spread over .several breaks, so as to 


) I .s.c Ivmi.' mu ; pu The SwolUh ,Svali)l Institute. I>y N llj.-ilniui Mlssini. 

I P sr.i-S;„ ; Wheat ainl t >nt seleethm .it Svalof. by H . Nilssoii-Ehle. 
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render its effect more uniform and complete. Greater care is also taken 
to preserve the fertilising elements, especially the nitrogen, in the manure, 
The stable manure is usually mixed with peat litter and compost. It has 
become more and more usual to provide the dung pit with a concrete bottom, 
and , on small farms, to keep the dung heap in a special shed. 

The use of chemical fertilisers is still very limited. On marshy soils 
very poor in phosphorus and potash, potassium phosphates and salts art 
still used, and on soils poor in humus, for grain and root crops, phosphates 
and Chili nitrate or cyanamide are also in general use, but the quantities are 
too small to produce a maximum yield. The chemical manures are chiefly 
imported from abroad. Superphosphate and cyanamide, however, are 
manufactured within the country in quantities e.xceeding home consump- 
tion, the crude phosphates for the former being in turn imported. Two 
steel works also produce phosphated slag, but the supply from this source 
does not sufflee for even half the consumption. Attempts have been made 
at different times to obtain potassic manures from the abundant strata of 
rocks with high potash contents in the country, but without .success 
hitherto. The quahty of chemical fertilisers is tested at 9 chemical 
Stations which receive State grants. 
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-n - Creation of a School of Silkworm Rearing in the Republic of Colombia. — S^- aoricl-ltuka 

a%ticnla, del Mumtain lU At^ricuhiirii r ( . lurcio, Yuit i, N'o. n, pp. 642-644. eeucatiON 

Bogcita, Xovoniber 1915. 

liy law Xo, I j of 1915 the Government of Colombia provided for the 
encouragement of the silk industry which may prove a source of wealth to 
the country. In pursuance of this law. some trials of mulberry growing 
and silkworm nurseries having proved successful at Bucaramanga, there 
was created in that town, by decree No. 1989 cf 1915, a School of .silkworm 
rearing to which an annual appropriation of iSCo pesos (£387.108. at 
par) has been made, to which there will be added the proceeds of the silk 
produced, woven and sold by the School. 


J22 The Organization of the Cuban Agricuftural Experiment Station iiTopes? of .acp- deveiophen- 
ouluiral .Scieiue in CiibiC. — Cr.a\vlev J. T. (Director of the Cuban .\ericu!tura] F.xperi- OF 

incnl riliiUfiii). ('uhu. Vol. 5 (5i, No. a, pp. ir:ivan;\ I'cb . inio. .aGRICULTUBI 

Tile Cuban Agricultural Experiment Stfitiou was establislied at Santiago 
dc las VegeS in l<)o.f by the first President of the Republic of Cuba. 

The Station is divided into Departments, each with its chief, assistants, 
and necessary laboratory and ether facilities, as follows. 

1) A^ricuUnre. - TothisDepartmentisgiventheexpeiimental work 
with the more important crops, such as sugar cane, tobacco, com and the 
carious crops used for cattle feed, and green manuring. 

2) Horlindtiirc. — This has charge of the growing cf fruits and ve- 
Atabk's, and the citie of the grounds. 

3) Bohiny. — This Department has gathered and cares for an her- 
b.iiinin of Cuban plants, and has charge of the study of forest trees, their 
distribution and utilizaiinn. vegetable fibres, medicinal plants, etc. 
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AGKICUU'URAL METEOROLOGY 


4) Chemistry. — Anah-sis of soils, fertilizer and agricultural products; 
not only those originating in the Station but those sent from without . This 
Department also has certain welhdefined fertility problems for investiga- 
tion. 

5) Pathology and Entomology. — This is one of the mo,st important 
Departments, since it has to deal with the difficult problems of the study 
of insect and plant diseases and proper methods for eradicating them. 
The prcblem has been more difficult owing to the fact that the tropics offer 
ideal conditions for the development of plant enemies, both insect and 
fungoid, and since so little work of this kind has been dene in the trcpic.s. 

6) Animal diseases. — The laboratory carrying on investigations 
in animal diseases, and engaged in preparing vaccines and serums, was estab- 
lished under the direct supervision of the office of the Secretar\- of Agricul- 
ture and was transferred to the Station in March 1914. While it has the 
study of animal diseases in general, its principal work at the present time 
is the preparation of vaccines used in combating anthrax, black-leg, and 
'heg cholera, 

7) Veterinary Medicine and Animal Husbandry. — This Deirartment 
is charged with the intiodnction and breeding of the best breeds of clomestie 
animals, the study of butter and cheese making, the feeding values of varion.s 
Cuban-grown feeds, and also the study of animal diseases. 

While each Department has its own apparatus and jjrcldems, yet then, 
is nr fine line of deuiarcation Iret ween them and the closest cooperation amoiur 
all officers is fostered. 


CROPS AND CULTIVATION. 

72,j Tempsrature Changes due to Terrestrial Radiation and Relation of the Latter 
to Plant Growth. — 'JIOROIO. in AHi dcli't Ruile iccinicHiiit Jd (tt'ttr.unJi ■. 

Fiffiizt.', 16311.1 Year- Tail I. pp- 1-27. I'lurincc, Januury i-aO. 

The altitude chosen for mete'irolcgical observatories, their iuevitalik- 
northerly exposure, and the arrangements, forprotcctingthc instniment^ 
frem local irilli.icnccs, create an artificial environment differing too niucli 
from that of plant life Conscejncntly the informatiim gained hardly admits 
of application to such life. The proper course would be for all dttermiiia 
tions made fer purposes of agriculture {such as mean lempera.ture of season,' 
months and days, mean and absolute extremes, heat variations at sh.a! 
intervals causing variability of climate) to be conducted under heat, light 
wind and moisture ccnditii.ns as near as ])os.sible to those of plant life. 

Maximum and minimum thermometers are best placed in the open air 
If there is only one instrmnent it should be put at aheight of ; ft. y ins.; :: 
second, if available, at a height of 6 ft. bins. A third might very usefully 
be put under high timber frees at a height of 4 ft. 1 1 ins., in order ta 
ascertain what amount of iirotectiim from terrestrird radiation these tree- 
afford to plants under cover of them. In his garden of Otnnella, islainl al 
Elba, Italy, the writer founil that a thermometer placed under the deii-f 
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foliage of a carob tree shows raiiiimiim temperatures 3 to 4 degrees Centi- 
grade above those cf a thermometer in the open air. 

In the same garden, from March to September 1913, observations were 
taken of the daily variations of temperature by means of a registering thermo- 
meter 20 in.s. from the ground, receiving all the heat of the direct solar rays 
and those reflected by the soil, exactly as in the case of plants. These observ- 
ations show daily ranges sometimes approximating 40“ C, (104® F), This 
confirms the great capacity possessed by plants for adapting themselves to 
wide variations of temperature. 

In another series cf observations made in 1911, 1912, 1914 and 1915, 
the amount of terrestrial radiation in the belt of air in closest contact with 
the soil ivas determined. A thermograph was placed in the open air 20 in. 
from the ground, and another a short distance away 55 in. from the ground, 
facing north, and protected from the sun and terrestrial radiation. Thus 
the differences in the fall of temperature, due in particular to tnoniitig radia- 
tion, were ascertained. The results are set out in a series of tables, and 
the following conclusions are based or them. 

(1) Using two registering lliermometers, A and B, at the above re- 
spective distances from the ground, the minimum daily temperature is regis- 
tered by that nearest to the ground. This fact conies out very clearly, 
the difference often being most marked and not subject to any exceptions. 

(2) The annual mean of 470 observations calculated from the monthly 
ax-erage minima was 19.2 degrees by thermograph .k (4 '^ft. from the ground) 
and 16.6 degrees by thermograph B (i ft. 7 tg in. from the ground). 

(j) The annual average of tlie absolute monthly minimum was 15.7® 
by thermograph A and 13® by B. 

(4) The absolute minimum for the 4 vears was 11.6® by anri 6,4® 

by B. 

(5) The differences between the miniimims of the two thermographs 
in the 470 observations, taking their average and their maximum value, are 
‘■iimiiied up as follows-: 

(u) The moutbh' mean difference A -- B was 2.3“ C. 

(A) 'I'he mean of the maxiimini monthly differences was 3.8® : 

(i) The absohitt maxinnnii difference throughout the period in 
ULicstion reached the high figure of 5.4®. 

These results jirove beyond question the importance of the study, in 
ciinneetion with vegetation, of the temperature changes due to terrestrial 
radiation, which are perfectly distinct from the general ccoling of the 
atmosphere a,;d oeenr in the lower air strata, the medium of plant life. 

71 1 Soluble Non-Protein Nitrogen of Soil. - - i’otiek r. s. uirI Snyder r .s. (i,raa sml physk 

Sl.itc C'llk'ee Itxi'criinent Slatwnil, in J>‘urndl or Ai;n€lll!unil Hcroanh, \'ot. VI, No, s, CHEMISTRY 

pp.m-iU, Wnshinytoil, D. C.. .Ipril io. I'H" 

The writers conclude from their researches into the nitrogenous sub- miceobioloi 
stances of the soil that information may be obtained relative to the degree 
of decomposition of the organic matterin the soil by determining the propor- 
tion of uitregenons compounds left in the alkali extract of the soil after 
precipitation of the protein by a suitable reagent. With this problem in 
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mind, they determined the nitrogen in alkali extracts of soil with or without 
the addition of proteins and other organic nitrogenous compounds. The 
proteins were, precipitated by trichloracetic acid. 

The principal conseqence of the results obtained appears to be that 
the alkali extract does not contain a definite group of nitrogenous com- 
pounds. In any case, however, the non-protein fraction remaining in 
solution after precipitation by trichloracetic acid may contain most of 
the simpler nitrogenous compounds, and thcreforeits determination would 
give an index of the degree of decomposition of organic matter in the soil 
A bibliography of 8 works completes the article. 

725 - Influence of Resin and Tannin on the Balance of Nitrogen in the Soil. — Kocu 
Alfred and Oelsxeh Alice, in Cm’miblai: iiir Bakleriohsu', Paradlenkuvdc und In- 
U'k' Hiii^krai^khatcn, \’oI. 45, Xo. 1-5. pp. 107-X18. Jciia, I'cbruary zb, Kiib 

In previous experimentation with forest soils (deciduous and ceniferous 
respectively) one of the writers found that in soils containing nitric nitro- 
gen the proportion of the latter w'as reduced after adding tannin or resin. 
These two substances greatly reduced nitrification, but without .stopping 
it completely. 

Tannin and resin being important products of vegetable metabolism, 
it was proposed to study their influence on the soil on the basis of previous 
experiments. The fact that a soil fertilised with sulphate of ammonia contains 
ordy a small amount of nitric nitrogen when the above two substances are 
present may be explained in two ways : a) the two substances mav unfavour- 
ably affect the nitrifying power of the bacteria; h) nitrification is nc,t 
impeded, but the nitrates formed are afterwards decomposed. The former 
hypothesis seemed the more probable, tannin and resin being used as 
antiseptic,s in leather tanning. 

Influence of Resin. In Giltay’s solution citric acid was replaced 
by resin, after which bacteria obtained either from horse dung or from the 
soil were put in. A few days later a reduction of nitrates by Ihe bacteria 
was found to have taken place. In the same solution without bacteria 
no reduction of the nitrates was observed, from which it is concluded that 
re.sin exerts no chemical action cn the nitrates. 

In further experiments 5 gr. of resin and 0.025 lb- of sodium nitrate 
were added to 100 gr. of dry- earth. After 4 weeks there was nc further 
trace of nitrate in thesoil. The total nitrogen content being unaltered, it is 
concluded that the bacteria had not decomposed the nitrate into free nitro 
gen, but had used it to build up their cells. This very interesting fact 
^6at resin, which is so difficult of solution in water, supplies energy to 
the denitrifying bacteria enabling them to reduce the nitrates in the soil. 

The experiments were repeated both with Giltay and Raulin .solu- 
tions, and it was found that the latter, owing to the potassium carbonate it 
"l the conversion of nitrates a little more than the former, 
Ihe behaviour of resin in the presence of alkalies ahso showed that when al- 
kahes or salts are present in the soil, the resin is decomposed into sub.stances 
which can be utilised by the bacteria. Resin is therefore clearly ■ a soiirci^ 
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of energy to the denitrifying bacteria of the soil, and for this reason coiii- 
ierous forest soils contain less nitrates than others. 

Influence of Tannin. For 2 months the nitrification of soil samples 
;o which 5 % and 10 % respectively of tannin + 2 grms of ammonium 
-ulphate had been added was studied. It was found that the soil treated 
ivith 10 % of tannin contained less nitrates than that treated with 5 % of 
tannin, just as in the observations relating to resin. The same experi- 
ments also showed that the organisms which converted the nitrates of 
tlie .soil utilised tannin as a sonree cf energy. It becomes clearly evident 
that a .soil rich in tannin mu.st be poor in nitrates. The studies undertaken 
ill order to ascertain the soil organi.sms which utilise both tannin and nitrates 
disclosed the presence of a ftmgus, .As-pergillus niger, sometimes accom- 
panied by other fungi. Contrary to the general belief, this A spergilltis abounds 
in the soil, but only works under given conditions, namely when the soil 
is rich in tannin. It decompo.scs the latter and reduces the nitrates to ni- 
trites. Sugar is the component of tannin which it uses, but there are pro- 
bably others also. The presence of calcium carbonate increase its decora- 
[posing power, hike bacteria, Aspergillus niger uses nitrates as a source 
'of nitrogen, and also salts of ammonia when the soil contains tannin. The 
latter therefore is injurious. 

As Aspergillus converts sugar into oxalic acid, the writers investi, gat- 
ed the influence of this acid on nitrification. Their conclusion is negative, 

■2it - Adsorption of Potassium by theSoil. — Mcc.iLr.r.c,.: 

Johnston ]•!. S, fj, Pby?. Chciii., XX, 51*6^ lOtfi). Journal oi the Society of Chemical 

hiduslry, Vol, XXXV. Xo, \>. 267. J«on<lon. l-VI). ’ir.i'iK). 

To ascertain the effect of contact for a short time between a .soil and 
s.alt solution, and the influence of surface area upon the amount and rate 
if adsorption, an appro.ximately five hnndreth normal soUilion of potassium 
blonde was caused to percolate through a sandy hxiin soil, the potassium 
n the percolate being e.stiinated colorimetric, ally. This soil was used in two 
lifferent states: n) dried and passed through a 2 mm. sieve, and b) very 
iiielvgroimdina porcelain-lined ball mi II for 4 days. The apparatus consi.sted 
,'t' a Pastcnr-Chaniberland filter tube siirrouudcd by a brass jacket to 
lold the soil, the whole being enclosed in a porcelain -lined filter chamber, 
I'.ti: which the solution was poured, and which was fitted with an air-tight 
:;'.p in connection with an automobile tyre pump. The amount of potas- 
iiim leached out cf the soil samples by pure water was first ascertained : 
mich more was dissolved from (M than from In); 20 gr. of (n) was treated 
vitii jyi cc. of the pota.ssimn chloride solution containing 62 parts per'niil- 
lioii rf jwtassiiira. the flow was mainlained at a uniform rate, and the per- 
rolate was cc llected in fractious cf 50 cc. Tire amennt of adsorbed potassium 
kas then immediatelv found bv leaching with pure water, at the same rate 
1 fir n . The amounts of petassinm in the first five percolates were, 40, 36, 
('1, 44. and 59 p. p. 111. re.spectively. and the corresponrling amounts retained 
I P III, of dry soil were 58,124,181. 226 and 233. The leaching action of 
filter gave 7, ii, 9, ip 8 p. p, ni. of potassium in the fractious. With soil 
iiunple {b). it wa.s found verv inicNpectedly, that the ariiount of potassium 
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in the solution was increased and not decreased br' its contact with the soil 
and this increase was only partly accounted for by the solvent action of 
the solution on the ixitassium in the soil. Allowing for this correction, a 
potassium chloride solution containing 78 p, p. m. gave fractional perco- 
lates containing 107, qi. 82 and 92 p. p. m. of potassium. By the subse- 
quent leaching action of water, 39, 24, 21, 18. 15 and 18 p. p. m. of potas 
sium were removed in the different fracticns. The above case of negative 
adsorption is probably due to the solvent (water) being adsorbed more ra 
pidly than the solute. Positive adsorption gradually diminishing and chany 
ing to negative adsorption was observed by Williams for certain electro 
lytes in water with blcod charcoal, but the above is the first recorded instain i 
of initial negative adsorption. 

727 - Basic Exchange in Soils. — Rice, f. )■:. (J. Phys. chem,, 20, 214-iir, unoi. Joun,„ 
of the Society it Chemical Imtusliy, Vol. XXXV, Xo. S, p. 480. I,oniloii, .April 21), 1910 

Soils (33 grins.) from various parts of New York State were shaken will 
100 cc. of normal potassium nitrate solution, allowed to stand over-nighi 
and filtered. In portions of the filtrate the hydrogen ions were determine! 
by StOREXSEx’s method, and the lime requirement in poundsof lime per acn 
was determined by Veitch’s method, while other portions were used fo: 
qualitative tests of the bases present, and titration with fiftieth norma 
sodium hydroxide .solutiou. It was found that in the case of so-callcc 
" acid ” soils part of the cation of the salt was absorbed, while an equi 
valent quantity of bases from the soil was dis.solved. The extracts thu: 
obtained showed greater acidity than the original soils. This was attribute! 
to the formation of hydrated aluminium oxide in the hydrolysis, logetlit: 
with equivalent quantities of free acid, and since the latter was strong!; 
ionised while the former was lightly ionised and possibly in a colloidal .stati 
the resultant solution was distinctly acid. Water-soluble acid was foiM! 
in only two samples of acid soils. Basic (as distinguished from “acid 
soils) gave up to the salt solution more base than tlicAT adsorbed, but tK. 
was attributed not to basic exchange, but to solution of excess of the ba^e 

728 - Relation of Carbon bisulphide to Soil Organisms and Plant Growth. — I'REui r 

(.AgricultuKil Biieti-rioloifisl, .\gricullimil Kxpctimoit Stati<in ii£ Ihc Pnii ersity of WiM 1; 
sin), in JiHiimil 'O .Isrtcullliral Kee, arch. Xol.yi, She l. PI>. i-vi, 2 piutes, 2 

D. C., .April 3, 191(1. 

In previous publications by' this and other scientists, data were ju'csc-iu 
ed to show the beneficial action of bisulphide of carbon on the soil flora. .\ 
this action varies, fresh e.xperiments were undertaken in order to ascerlui; 
the factors in these variations. There ss'ere studied : i) the effect of dilir! 
ent doses of carlKin oisulphide ; 2) the effect of carbon bisulphide oil dillti 
ent plants ; 3) the effect of carben bisulphide cu different soils. .ioiU' 
further exjjerinieiits were carried out for the purpose of siimiltiincoisl; 
studying the effect of carbon bisulphide on higher and lower plant fufi"' 
The fresh soil used in these experiments was sieved and potted in 2-g;iCci 
jars and the moisture maintained at lialf saturation. 2 Jier cent, o! <'’('■ 
mercial carbon bisulphide was poured into small holes in the soil, whicli 
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covered immediately. The changes in the soil flora were determined at 
regular intervals by plate counts and dilution counts. The formation of 
ammonia and nitrates was also measured at regular intervals. The plants 
used were buckwheat, clover, corn (maize), mustard, oats and rape. 

These investigations prove that the addition of carbon bisulphide 
tn soil exerts a decided effect on the fauna and flora of the soil. This 
is caracterized by a temporary reduction in the number of micro- 
organisms. Later, an enormous multiplication of bacteria takes place and 
an almost parallel increase in production of by-products nr soluble nitrogen 
is noted. The ammonia content seems to follow the curve of bacterial 
rrowth and later gives way to larger amounts of nitrate. hTom the evid- 
;nce it seems that carbon bisulphide in soil produces an increase in soluble 
ompcunds of nitrogen and sulphur. 

In ilianii soil carbon bisulphide benefited the growth of buckwheat, 
us.ls, and mustard. Xo relation seems to exist between plant stimulation 
with carbon busulphide and the form of the soluble nitrogen. In non-acid 
soils carbon bisulphide is most beneficial to sulphur-liking crops such as 
mustard. In all of the experiments, except acid soils, mustard sho- 
wed an increased growth from the use of carbon bisulphide. Carbon 
bisulphide in peaty soil greatly benefits the growth of red clover. In sand 
eiilture.s plus soluble plant food carbon bisulphide favors the growth of 
certain plants. 

The data show clearly tliat carbon bisulphide does not act alike in all 
soils or toward all crojis. 

The article concludes with a bibliography of 13 works dealing with this 
iliiestiou. 

.0 - The Effect ol Elemental Sulphur and ot Calcium Sulphateon Certain of the Higher 

and Lower Forms of Pfant Life. — ittz w. (.agricultural Kxijcrimcnt station of the 

I'niccisitt of Rcuatch,\'u\. Y, No. iC'.pp. r;t-,"So, 

WiOhillgton. D, C., loi(>. , 

The problem of snlphiir and .sulphates in agriculture is still far from 
king solved . especially as regards their action on micro-organisms. In order 
II ^tlulv this phase of tlie problem, 3 series ot e.xperiraents were plati- 
led: i|aud 2) to note the effect of snlphtir and sulphates upon the soil 
liicrn-nrganisms and tipon pure cultures of legnnie bacteria ; and 3) to 
lute the effect of snlphtir and sulphates -n the growth ot red clover ( 7 'n'- 
fi'i'iu/ii hriilcnse). I'or the experiments with mixed cultures fresh soil 
ua? u.ied as an inoculum, I'or legume bacteria all materials were sterilised, 
ind the imtrieiit uieditim was inoculated with a pure ctilture of bacteria from 
the iiiultiles of red clover. 

T'he variotis experiments show that caloitiiii sulphate added to the soil 
lias no percejttible effect oil the total number of bacteria growing on gelatine 
l-ilates, and does not materially .affect the production of ammonia nr nitra- 
tes (I). Large ciuaulitic.s of elemental .sulphur, on the other hand, reduce the 
total inunbcr of bacteria gTotving on gelatine plates, while the addition 


/). rd), iMld. N«.. I jj. 
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of 0.05 % of sulphur to the soil increases ammonia formation. Parallel 
with this increase there is a reduced formation of nitrates, which is pro- 
bably due to the acidity or toxic effects resulting from oxidation of the 
sulphur. 

Calcium sulphate stimulates the growth of pure cultures of red clover 
bacteria, both in nutrient solutions and in soil extracts. The increase is 
the same with o.oi % as with o.i %. The growth of the clover roots is 
therefore as strongly stimulated by calcium sulphate in a quantity of o.oi 
as in quantity of o.l %. In small proportions calcium sulphate increases 
the production of red clover, as well as the formation of the nodules, while 
concentrates of 0.05 to i % do not stimulate stronger growth. The ap 
plication of elemental sulphur to a clayey-sandy soil, both in quantitie; 
of O.OI % and above, stimulates the growth of red clover, though nol 
very much, without percepdbly affecting the growth of the roots or thi 
nodules. 

To sum up. according to the above experiments calcium sulphate' pro- 
duces no marked effect on the bacteria usually found present on gelatine 
plates. Xor does it stimidate the greater growth of the legume bacteria 
in pure cultures. It does, however, increase the production of red clover, 
the growth of its roots and the number of their nodules. On the other 
hand, the addition of sulphur increases ammonia formation, but reduce 
the total number of soil micro-organisms. It slightly stimulates red-clover 
production, but has no influence on the growth of its roots and the 
number of their nodules. 

710 - Factors influencing the Survival ofDried Soil Micro-organisms; Effect of Soil Sole- 
tion. — Giltn'ER \V. and L.^ngwortuy II. V. (ilichij’aii .^i^ricultural K.xporiment Statitini, 
in Journal of A'^ricullurol Risforch, Vol. V, Xo. :f>, i»p. Washingtun, r>. C.. !■ i;, 

Publications on the above subject mention generally known facte 
e.specially with regard to the survival of the spores, but devote no attention 
to the effect of various types of soils on the survival of the organisms dried 
therein. With the object of remedying this deficiency, the present writer^ 
undertook a series of experiments for the following purposes : 

(1) To determine whether a micro-organism {Pseudomonas raditi- 
cola] can be protected by the solution in which it i.s suspended before beinj 
dried in quartz sand. In the first experiment the effect of saline physii- 
logical .solutions with or without the addition of organic compounds na- 
studied. In a second experiment the effect : («) of the same solutioib : 
(b) of a culture bouillon ; (c) of milk, was compared with that of an extnut 
of loamy garden soil, 

(2) To compare the length of life of Pseudomonas radicicota diitd 
in : (a) quartz sand : (b) garden loam. 

(3) To compare the changes produced in the numbers and speoits 
of micro-organisms when a watery solution of rich garden loam was dried 
in 5 different kinds of soil : (a) compost ; (ft) sand ; (c) loamy sand ; (rf) clay- 
ey loam ; e) clay. 

The following conclusions were reached : 

(l) The survival of non-sporigenic bacteria in an air-dried soil ia 
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artlj' due to the hygroscopic moisture retained by such soil. This is, 
lowever, not the only factor in operation, the survival of bacteria in a 
oil not being directly proportional to the size of its particles and its 
o'grcbcopic moisture. 

(2) The bacteria under experiment survive drying in rich garden loam 
linger than in sand. 

(3) If, before being subjected to drying in sand, the bacteria are sus- 
icnded in a watery solution of the said soil, they survive longer than if 
uch suspension were effected in a phjniiological salt solution. 

(4) The watery solution of the said garden soil therefore must con- 
,ain substances exerting a protective effect on the bacteria dried. 

u - New Russian Studies of Nitrogen-flxing Bacteria. — i, omf.ua.vskij v. i,. and 
Solu.v.tKOV X.. Sur la flislributiou des bacterks fixatrices d’azote dans Ics sols russes (On 
Uie Distribution of N-itrogea-fixing Bacteria in Russian soils) in Archives dis Scicncc^s bio- 
I'f.iqU’es f>Hbiiees par I'lnstilui tmpmulde tnidecine experimaUale d Pdroiirad (French Edi- 
tion), Vol, XVIII, No. 5, pp- 459-4)S2, 3 plates. I’etrograd, 1915. — II. Omf.llLVSKIJ V. L , 
I'i.xation dc I’azote atnnisphOriguc an inoym dcs cultures mi.vtes (Fixation of Atmosphe- 
ric Nitrogen by Mixed Cultures), Ibid., Vol. XVIII, No. j, pp. 33lH-3;7, 1 plate. I’ctro- 
grad, 1915. — III. OMEmNSKi/ V. L-, Sur ks rapports entre la fixation de I’azote et la 
(.'ousomnuition de nuitkres orgaiiiqucs non azot^ par les baetcries fixatrices d’azote. 
^On the Relations between Idxaiiou of Nitrogen and the Consumption of Non-nitrogenous 
Organic Substances by Nitrogen-lixing Bacteria). Ibid., \'oJ. XVIII, No. 4, pp. 3zr-3.t7i 
j tig, Petrograd, 19J5. — IV. 05niLi,\NS)aj \'. E., Sur la physiologic ct la biologic des 
bacteries rixatrico.s il’azote (The Physiology and lyiie History of Nitrogen-fixing Bacteria), 
Ibui., Vol. XIX, No. 2, pp. I plate. Petrograd, 1915. 

I, Distribution oj yilrogen- fixing Bacteria in Russian Soils. M. OiiE- 
J.1.SNSKIJ and Mlle Solunskov start out from the principle that the universal 
hccurrenoc of a given micro-organism with clearly defined chemical func- 
fion.s is one of the most conclusive arguments as to the importance of such 
licro-organism. They give the results of their enquiries caried out in the 
leneral ilicrobiology Section of the Imperial Institute of Experimental 
fedicine in Petrograd, on the occurrence of Clostridium Pasteurimum, an 
iiaerobic nitrogen-fixing bacterium, and Azotobacier chroococcum, an aero- 
lic nitrogen-fixing bacterium, in the soil of the Russian Empire. The 
nrestigations were made on soils taken from different depths in I2 locali- 
ies of European and Asiatic Russia. Besides these, the presence of C/o- 
tridium Pasteurianuni only was studied in 14 samples from other localities 
if the Empire. The results were as follows : 

(t) .{zolobacter and Clostridium Pasteurianuni occur very widely in 
oils of different characters and in the most divergent regions of the Empire. 
H .some few cases only the nitrogen-fixing agent was ksolated, for instance 
I zolobacter in the sands of the Kirghese steppes and in the peat soils in the 
ioitli of liiiropean Russia (provdiice of Archangel). 

(2) The races of Azotobacier and Clostridium Pasteurianuni isolated 
I' the enquiries are clearly morphologically distinct, especially those of Clo- 
triiUum Pasteurianuni. 

(3) In these experiments, the two bacteria studied exhibited a dif- 
xiit fixing power, weaker \\\. Azotobacier t\a.i\iviClostridinmPastsunanum, 
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but the figures were very close (i to 3 mgms. of nitrogen per gram of sugar 
decomposed). 

II. Fixation of Atmospheric Nitrogen by Mixed Cultures. — The work 
of different investigators has demonstrated that in mixed cultures nitro- 
gen-fixing is more considerable than in the case of pure cultures. On the 
basis of this fact and assuming that mixed cultures approximate more 
closely to the natural life conditions of nitrogen-fixing bacteria, M. Omeliak- 
SKij studied the fixation of nitrogen in cultures of a large number of races 
of Azotohacter and Clostridium Pasteurianum isolated from different Rus- 
sian soils, associating with them many other micro-organisms usually ac- 
companjdng them in the soil. From his many experiments he concludes 
that : 

(1) The stud}' of the biochemical reactions by means of which the 
bacteria in mixed cultures fix atmospheric nitrogen is interesting in several 
respects, as it brings out clearly the various aspects of the natural process 
occurring under conditions of combined action of the different organisms 

(2) The orgatiism.s acting in combination with the nitrogen-fixing 
bacteria in upper soil strata are very numerous and they play an extremely 
important part in the life of the soil. 

(3) The synergetic activity of nitrogen-fixing and accompanying 
microbes is, both in laboratory experiments and under natural conditions 
(cultivable stratum of the soil), of a different character according to the 
properties of the species taking part in the process and their environnient. 
In other cases the function of the satellite organism seems to consist in fix- 
ing the oxygen of the air and in creating the anaerobic environment (for 
Clostridium Pasteurianum). The species added to the cultures of nitrogen- 
fixing microbes sometimes supply the compounds of carbon needed for the 
process of fixing nitrogen as energetic .substance. In the case of the combi- 
nation : Azolobacter + Clostridium Pasteurianum, the function of the former 
is not confined to fixing the oxygen of the air only, and consequently to 
creating an anaerobic envoronment for the Clostridium, but this combina- 
tion is also useful inasmuch as it destroys the injurious products of disar- 
similation created by the second (chiefly butyric acid) and maintains the 
action of the environment [Azutobacter is alkaligenic and the Clostriduiiii 
acidogenic). 

(4) The satellite species may also unfavourably affect the nitrogen- 
fixing microbe, either through products of assimilation or by consumption 
of the carbon compounds needed by this microbe for nitrogen-fixing. The 
energetic fixation of oxygen by the satellite aerobic species creates condi- 
tions favourable to the development of Clostridium Pasteurianum, but at 
the same time hinders the growth of the Azotohacter, which is necessarilv 
aerobic. 

(5) The form endowed with the maximum vitality and at the same 
time the most common form in which combination of the nitrogen-fi.xin” 
orgaiiisms takes place in the upper soil strata is that of symbiosis hctuwn 
the aerobic and anaerobic nitrogen fixers, principally between Azolobndtr 
and Clostridium Pasteurianum. In spite of the oppo.site properties nf tfie 
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\m species, their .synergetic activity in the upper strata of the soil results 
11 a harmonious mutual development producing the maximum economy 
n consumption of energetic substances. 

III. Relations between the Fixation of Nitrogen and the Consumption of 
Son-nitrogenous Organic Substances by the Nitrogen-fixing Bacteria. — For 
liese investigations, M. Omelianskij used an artificial mixture of Azoto- 
lacter chroococcum, an aerobic fixer, isolated from the soil of the Institute, 
uid Clostridium Pasteurianum, an anaerobic fixer, isolated from the soils 
)f a kitchen garden iu the province of Volhynia. The ase of this mixed 
•nltivation was for the same object as in the work last mentioned, a closer 
ipproximation to the actual conditions under which the simultaneous 
jctivity of the nitrogen-fixing microbes takes place in the soil. 

The nutritive medium of this culture was composed as follows per 
100 cc. : 8o cc. of drinking water, 20 cc. of linseed extract 5 % .strength, 

> grams of dextrose, o.i gram of potassium phosphate, 0.05 g magnesium 
-iilphate, 0,5 gram calcium carbonate. Dextrose was chosen as a non- 
nitrogenous substance because it is suitable as a food both for Azotohackr 
and Clostridium. 

On the 6th April 1911, this food mixture was poured into 27 Vinograd- 
ikij flasks at the rate of too cubic centimetres to each ; 3 flasks were then 
left as controls in order to ascertain the quantity of nitrogen and sugar, and 
24 were sown with the mixture of the two bacteria. During these experi- 
iiieiits, which lasted 6 weeks, the flasks were maintained at a temperature 
of 210-22“ C, Every 5 days, 3 flasks w'ere taken, in order to determine sugar 
in one by the Bertrand method, and nitrogen in the two others by the 
Kjfldahl method. 

The principal results of the chemical anah'ses are grouped iu the append- 
ed diagram, which brings out clearly the most interesting facts ascertain- 
ed by the researches, namely, the existence of a close relation between the 
process of assimilation and tliat of dissassimilation in the cell, which leads 
to its organic growth. In'this diagram, the ordinates e.xhibit the quantity 
if nitrogen fixed in milligrams and thaf of sugar decomposed iu grams. The 
bscissae indicate the duration of the experiments in days. 

On closer examination of the results obtained, it may be said that the 
jrocess of fixation of nitrogen ran its course uninterruptedly untilthe avail- 
ible energetic substance was consumed. 

The quantity of nitrogen fixed is relatively small (1.735 mgrms of 
nitrogen per gram of sugar decomixised) , which must be put down to the low 
degree of activity of the bacteria! strains employed iu the experiments. 

The curves of nitrogen fixed and sugar decomposed are generally 
parallel. They show a continuous increase throughout the experiment, the 
iiiaxinmra rise taking place in the period between the 5th and ifitb day. 

A comparison between tire productivity of the work of the bacteria at 
different period.s (of 5 days each) of their life presents some interest. Com- 
pleting the data of the diagram, it is found that the process of nitrogen 
fsatiiiu is at its best in the first period. The absolute quantity (0.24 mg) 
ft the nitrogen fixed during the first 5 days is insignificant, but relatively 
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Curves showing the Fixation of Nitrogen and Decomposition of Sugar in mix- 
ed cultures of Azotohacter chroococcum, and Clostridium Pasteurianum. 



(»raduiil iiicreafe of the nitrogen fixed 

iDcrease of the sugar decx:)mposed. 


to the quantity of sugar consumed, it represents the greatest degree I'f 
efficiency. The efficiency of the bacteria declines rapidly during the three 
following periods, after which, during the final period, it remains at nearly 
the same level. It may be said therefore that during the first periods of 
growth of the bacteria in question in the non-nitrogenous medium, that is 
to say, when the cells of the nitrogen fixers multiply energetically, their work 
is most efiicient. The impression of the low efficiency of the work of these 

microbes gained from examining the ratio ^ ^ at the close of the experi- 
ment must be due to the depressing influence resulting from the process 
being in its last stages. 

IN. Physiology and Biology of Nitrogen- fixing Bacteria.— M. OmElianskiJ 
has endeavoured to make a digest of the large amount of information contain- 
ed in tfe literature, not systematised hitherto, in relation to the physiology 
and biology of Azotobader chroococcum, supplementing them by his own 
researches. He deals with the following questioms : methods of accumnln- 
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ion of A zotobacter in cultures (selected cultures) ; methods employed to isolate 
t;its growth in different solid and liquid nutritive media ; influence of 
emperature, aeration, etc. He devotes his cliief attention to the problem 
){ the fixation of free atmospheric nitrogen, and in particular the conditions 
•iisuring the highest efficiency of the species under study, with reference not 
inly to the absolute quantity of nitrogen fixed, but also to the quantity of 
lon-iiitrogenous substances oxydised. 

32 - Method for the Estimation of Hygroscopic Moisture in Soils. — haigh w. d. (sd, 

Proc. K(;y. Dublin Sdc., XI\', 529-534, Journal of the Society of i'fiamcai Industry, 

\’o]. XXXV, No, I, p. 266, London, Feb. 29, i9t6. 

The ordinary method of determining the hygroscopic moisture (i, e., the 
rater left after air-drying) in a soil by heating it at about loo« C. fer 13-24 
lOurs, gives high results owing to the less of volatile matter other than 
viiter. The method now proposed, which gives lower but strictly consistent 
esults, consists in shaking the soil with [Xtwdered calcium carbide and mea- 
iuring the acetylene evolved in a nitrometer. The mixing vessel is a tliick 
jlass tube shaped like a Kjeldahl flask but with a bent neck; a small test 
lube fits into the neck but cannot pass the bend. The carbide (about 3 times 
the weight of soil) is first placed in the bulb : the small tube with the soil is 
inserted in the upper, bent pjorticn which is kept horizontal ; and then the 
flexible joint is connected to the nitrometer. The tube is tilted to empty 
tlie soil on to the carbide, and the mi.xtnre is shaken; the acetylene comes off 
raihdh and can be measured within a few minutes. A blank experiment 
dioiild be performed with ignited sat^d and a known weight of water. As 
found by other workers, the volume of acetylene liberated from 0.018 grms. 
of water measured 10.5 cc, instead of the theoretical ii.2cc. Thecombined 
water contained in the hydrated silicates cf a soil is practically imaffect- 
I'd by the carbide. 

733 The Reaction of Soil and Measurements of Hydrogen-Ion Concentration.— 

L. ]. C, (j. Wa>hiii^tt>n Acatl. Sc., VI. 7-16. Joumal ot the Society o' 

Cht'niioil Industry, V<il. XXXV. No. 4, p 266. Lontlon. Feb. 20. 191^ 

The reaction of a soil should be studied from the standpoints of quantity 
of add substance, and of intensity of the acidity. The amount cf lime, 
cr ether neutralising materials required to correct acidity, depends 
upon the first, but probably the characteristic effects of acidity upon 
ertility are more clearly correlaterl with the latter, which can only be 
measured b\ deteniiining the hydrogen-ion concentration. Twenty-two 
soils of seven distinct types were investigated from this point of view, 
both by the electrometric and colorimetric methods. In both of these 
the soil was air-dried, pas,sed through a coarse sieve, and then mixed with 
twice its weight of water. The electrolytic ves.sel. which was shaken conti- 
mionsiy throughout the determination, contained a platinum electrode 
coated with palladiiiin. as a means for filling the space above the sus- 
pended soil with pure hydrogen, and at its base a .stop-cock to connect 
the liquid with a saturated solution of potassium chloride. The difference 
of potential between the platinum and a saturated potassium cliloride 
|erloinel electrode was found bv means of a very sensitive voltmeter. 
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In the colorimetric method, the liquid was first centrifuged, and after 
the indicator solution had been added, the colour produced was measured 
by comparison with that of a solution of known hydrogen-ion concentra- 
tion. The indicators used were methyl red, the sodium salt of phenolsulph-i 
one-phthalein, phenolphthalein, the recently prepared tetrabromophenol 
sirlphone-phthalein, dipropyl red, and bromothymol sulphone-phthaleiri 
Each soil sample was tested with two of these indicators. The results wcr 
in close agreement with one another, and with the electrometric determina 
tion. The hydrogen-ion concentration expressed as the hydrogen-ioi 
exponent of SoRENSEN, varied from 4.4 to 8.6, the exponent 7 indicatiin 
neutrality. The application of the colorimetric method to soils unde 
field conditions is now being investigated. 

734 - Relation of Green Manures to the Failure of Certain Seedlings.— iked e i 
(.Agricultural Bacteriologist, Agricultural Experiment Station of the University 
Wisconsin), in Journal of Agricultural Science, Vol. V, No. rs, PP- n6i-ri76, 2 plau- 
W'ashington, D. C., March 20, 1016. 

In a previous report it had been shown that if green manures aretiiii! 
ed under and cotton planted immediately, a decrease in germination ma; 
result, while if the operation is repeated three weeks later germinatim 
is perfectly normal. 

With a view to stndving this phenomenon, fresh experiments in jar 
and in the field were made with green manures of crimson clover, in the prn 
portion of about i per cent, of the soil, and with different kinds of seed: 
The effect of some products of decomposition, heat, bacteria and fimgi wa 
also studied. 

The investigations as a whole confirmed the injurious action of gret 
manure on seed germination. It appears to be due to some parasitic fin 
gus (Rhizoctonia sp,). During the first period of decomposition of the grcci 
manure, many fungi develop, some of them having a destructive aefion n 
germs. Oil seeds in particular are very liable to be injured. Starchy seei 
on the contrary are highly resistant. Cotton and soya seeds are extrenid; 
sensitive to green manure. The germination of flax, pea-nuts, heiii|: 
mustard and clover is likewise reduced, though to a less extent, by th 
presence of decomposing vegetable ti.ssue. The germination of buckwhta: 
corn, oats and wheat is not affected by green manure. 

The injurious action of green manure on oil seeds is confined most! 
to the finst stages of decomposition. The experiments undertaken appeart 
to show that two weeks after the green manure has been turned in, it ii 
longer has any serious harmful effect on the germination of oil seed. Tli 
addition of small quantities of lime appears to increase the injury to geimi 
nation, the greater or less rapidity of the latter to some extent inflnencin 
the amount of such injury. Thus slow’ germination is marked by a higli 
percentage of diseased seedling.s. 

Appended is a bibliography of 21 w'orks relating to the question. 
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735 - Hygienic, Scientific and Economic Disposal of Human Excreta. — garrigou f., 

in: I. Comptes Rendus de& Seancesdc I’Acadmic des Scifticis, Vol. 162, No. 1;, pp. 649-651. 

Paris, April 2s. iot6 — ii. rcutw d'lntornuaions du Minisiere d£ I' Agriculture, XXIst 

Year, No. 18, pp. lo-ii. Paris, May 2, 1916. 

Various methods of sewage treatment have been proposed based on 
distillation of the sewage in the presence of lime, with the object of liberat- 
ing ammonia, which is afterwards transformed into sulphate. The author 
has devised a method of sewage treatment dispensing with distillation and 
almost all the complicated apparatus it involves. The following is a 
description of it : 

The solid and liquid matter are treated separately. 

.\) The operations on the liquid matter are based on the double decompo- 
sition taking place between sulphate of lime and carbonate of ammonia, and 
resulting in the formation of carbonate of lime and sulphate of ammonia. 

The urine which has fermented sufficiently for the conversion of the 
urea into ammonium carbonate is emptied into a vat with water-tight 
lid. Finely powdered calcium sulphate (gypsum) crude or dehydrated is 
added, and the mixture is stirred up frequently. The lime is precipitated 
in the form of insoluble calcium carbonate, while the ammonia passes into 
the state of .soluble ammonium sulphate. The liquid is allowed to settle. 
The calcium carboivate formed collects at the bottom of the vat, while 
the ammonium sulphate remains in the liquid which can be racked off. 

This liquid can be concentrated in iron basins until the sulphate ciy's- 
tallises. It can also be absorbed by ash, sawdust, or completely dehydr- 
ated gypsum, and kept in that state until used. It gives off no disagree- 
able smell. 

The sulphate of ammonia thus produced is very low in cost, being ob- 
tained from an ammonium carbonate derived from the urea in the urine, 
with the aid of sulphate of lime or gypsum which is very cheap. 

In addition, the precipitated calcium carbonate, which carries with 
it mechanically considerable quantities of organic matter from the liquid 
treated, forms a manure of high market value owing to its content of org- 
anic nitrogen and other fertilising substances. 

In case the whole of the ammonium carbonate in the urine ha.s not been 
completely converted into .sulphate by the calcium sulphate, the remainder 
can, by the addition of acids, be converted into nitrate or other inodorous 
ammonia salts, which add still more to the value of the liquid containing 
the sulphate of ammonia. 

This mode of treatment of the liquid sewage can, owing to its sim- 
plicity, be used not only in large cities but also in small towns or villages 
and even on farms. 

B) As regards the solid mailer, it is separated from the liquid by 
settling. On reaching the works the sewage is emptied into covered and 
tightly closed settling ba.sins in which the solid matter is deposited. The 
liquid is, after clarification, delivered into the fermentation basins, where 
it undergoes the operations described above. 

The solid matter deposited at the bottom of the settling basins in the 
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form of thick mud is passed through the press filter if necessary and then 
put into autoclaves and- heated to a temperature of 140° to 150° C. This 
temperature is maintained for 15 minutes, after which the steam exhaust 
of the autoclave is opened, and the steam passing out carries with it the 
ammonia salts. It passes through cool condensing coils, and is then de- 
livered into vats containing sulphuric or nitric acid for the production 
of inodorous ammonium sulphate or nitrate. 

In the autoclave there remains a perfectly dry, fine powder, ready 
for putting up in sacks, very rich in fertilising substances and completely 
sterilised. The condensation coils may, if necessary.be arranged at the bot- 
tom of the settling basins, so as to utilise the waste heat to increase the fer- 
mentation of the mud and produce the maximum quantity of ammonium 
carbonate. 

The method of operation is thoroughly practical and hygienic. It en- 
sures the maximum yield and does away with all the disadvantages of 
the ordinary methods of sewage disposal. Huge distillation appliances, un- 
healthy and repulsive smells, the expense of sterilising mixtures to be added 
to the sewage, are all done aw'ay with, while there is a saving in supplies of 
every kind, labour, plant and fuel, together with an increase in the agri- 
cultural value of the manure produced. 

736 - The Solubility of “Fluospar Slag” and Mineral Phosphates in Citric Acid. - - 

I. ROBERTSON’ (r, S, The inlluviict; nf l-'luuspiir ou Ihe Aj’.ubility of Husic Slag in Citric 

Acid. — Joiintiil uf ihe Socit'ty of Clu't»ical iiii 1 iislr\\ Vol. XXXV, Xo. 4. pp. ; 16*217, lytiii- 

don, I'.) 1 6. — ir Ibtd. The Solubility of Mineral J‘ho?ph;ae? in Citric Acid. Part II (i). — 

Ibid., pp. 2J7-220, 

I . — During the past few years British steel manufacturers, particularly 
those using tlie basic open hearth process, have been introducing fluorspar 
into the furnace, b'luor.spar produce* a much more fusible .slag and greater 
quantities of lime can therefore be added without making the slag too thick. 
Many thousands of tons of this “fluorspar slag” are produced atimiall. 
and form a waste product ; one Teeside firm alone produces over irx) ooo 
tons per annum ; certain linns even pay a few pence per ton to have the 
slag carried out to sea. 

The peculiarity of basic slag produced by the use of fluorspar is that 
the solubility of the phosphate, according to the citric acid test, varies from 
20-50 instead of from /O-qo”,,. 

Original “ fluorspar slags,” artificially prepared " fluorspar slags " 
and Tunisian rock pho.sphate were subjected to five consecutive half-hour- 
extractions with 500 ce. of 2 [XT cent citric acid. The results clearly show 
that the citric acid test give.s no true idea of the solubility of the phos- 
phate in " fluorspar slags ” and affords no guide to its value to the plant. 

The use of fluorspar in the manufacture of .steel by the open hearth 
process results in the production of a phosphatic slag with low citric sol- 
ubility. 

Xevertheless the slag is completely soluble in citric acid if sufficient 

(«.). 


(ij I’art I.see B. March i<^r4, Xo. 314. 
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time is spent on the extraction. The phosphate or phosphates which the 
slag contains do not appear to be in combination with silica and they seem 
to bear a very close resemblance to those contained in mineral phosphates. 

At the present time there is a very big demand for phosphatic manures, 
and if temporary difficulties , such as a lack of railway facilities and shortage 
of bags, could be to some extent mitigated there is no reason why these 
low citric soluble basic slags .should not be placed on the agricultural market 
at a tempting price (r). 

' II. — The citric solubility of several classes of mineral phosphates has 
been determined and also the effect, upon the solubility of the phosphate, 
ot fineness of grinding and calcining. 


Citric Solubility of Rock Phosphates. 


Phosphoric 

add 

dissolved. 


I si cxtmction . 
:n<l fixtruction . 
\ri oxtrnclioii , 
jth extraction . 
•th extraction . 
Tfitiil extract 
Acitiiil total . 



per per per 
cent cent cent 

.V 93 9 25 9.5S 
3,66 S 26 6.32 



per per per 
cent Cent cent 

4.00 6.r8 6.01 

3.81 5.S3 0.7; 

3.63 5.46 6.63 



I VS 

- I 


per per per 
cc-nt cent cent 

'> <lo 3 A ,5 '0.15 
6.48 4.46 .8.r8 

S-.i.i 3-78 500 



per per per 
cent cent cent 


j.20 I.tl5 7.80 

9.35 .5.65 698 

5.77 5. 78 6.20 
M 9 4.95 4 53 
2.29 1.99 3.08 


. 1-47 7..54 5..55 

3. 28 6.03 4.03 3.23 5.14 5.41 4.00 3.10 1,93 

2.91 4.22 3.79 3.00 4.31 3.88 2.47 2.29 — 

17.45 .!5.3o 26.87 17.67 26.92 28.78 25.45 16. So 25. So 24.30 30.32 46.52 

Sft.qa 3S.14 38.24 33.23 31.30 31.30 27.27 27,27 25.,(5 25.33 19.80 50.55 


• Free lime removed by rmgar solution. 


The re.sults undoubtedly show that mineral phosphates are comple- 
tely soluble in 2 citric acid if a siiflicient number of extracts are made. 
Ill the majority of the riKk phosphates examined five e.xtracts removed 90- 
100 of the phosphoric acid present. 

E\en a small amount of free lime or calcium carbonate decreases 
substantially the solubility of mineral phosphates as judged by the citric 
acid test. When a large amount of calcium carbonate or free lime is pre- 
sent, the citric acid test, as commonly practised, is a test for lime and not 
for phosphates. It is important in this respect to distinguish between free 
lime and calcium carbonate, and lime actually entering into the coniposi- 

(■1 Sia- II. Aiu7. 1.115, y... 7.1H : alwv II. I VI . I.jii. Xn- I"!.. : 11 . Ian. uul'. Xu. 1 1 7 ami 

6. I-Vb, I, Jill, Xi,. I.,,,. iW.l. 
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tion of the phosphate! The higher the percentage of hme actually entering 
into the phosphate compound, the higher the citric solubility of the phos- 
phate. 

Fineness of grinding affects the total citric solubility of the mineral 
phosphates (judged by 5 extracts) to the extent of approximately 10 % 
decrease for each of the gradients ; passes “ 100 ”, refuses "100 ”, refuses 
“ 60 ” and refuses ” 30 ” sieve. 

With one exception calcining produces a marked decrease in the 
citric solubility of mineral phosphates. The longer the calcining continues 
the more insoluble does the phosphate become. 

The results judged as a whole confirm the conclusion of the former 
investigation (Part I. above quoted), namely, the worthlessness of the 
citric test as a means of e,stablishing the relative value to the plant of phos- 
phaje manures. Rock phosphates are quite as soluble in a 0.25 per cent, 
hydrochloric acid solution as basic slag, and there is just as much reason in 
favour of using a weak solution of a mineral acid for a solvent as there is 
for using a 2 per cent, citric acid solution. According to the writer it would 
be absurd to consider basic slag as of no agricultural value because it is 
insoluble in water, and it is equally absurd to condemn mineral phosphate.'; 
because they are not so soluble in citric acid a-s basic slag. There can be 
little doubt that, as a source of phosphoric acid for the plant, rock or 
mineral phosphates ate just as valuable as basic slag. 

7.17 -- Potash in Banana Stalks and Skins. — Eujs r. 11 — i, I'otashimhi' lianana stalk, 

in Journal (if the Society oj Cht-mical Industry. Vt.>l. XXX\', Xu. S, pp, .(56-45“' L'fiiilon. 
April :y, — H. Xot«- .'Hi ihc Prt'vncc of I'otash iu Haiiaiia Skins. Ibid.. Xo, 

p. 52r, Miiy 5. H)t6. 

I. — When making an examination of the banana stalk with a view 
to the use of its fibre for paper-making, Mr. Ellis found the juice of the 
stalk to be markedly alkaline. He therefore made an analysis, and found 
a large percentage of potash, anil practically no soda. Another analysis 
was made by Mr. Hanley, of the .Vgricultural Department of I.eeds 
Universtts'. The figures ol both analyses are reproduced in Table I. 


'Pable 1 . — ■ ComposilioH of Slolk : 


i.TiciniU k : 

EUL- 

Han lev 

— 

— 

Water 

.... OidK*’'.. 

02. 70 

Dried imitler 


7 -y' 

A=h 

.... 2..\0 

l.f ,0 

F(;tash 

.... I.I4 

O.OtJ 

i/riid nuitfir : 

Anh 

.... 


Putiibh 

.... 11. r.? 

12-^5 

tiu' as’f; 

l':)ta«h 

.... 45 .''<» 

50. 1" 


The readings of thi.s Table show that the dried matter of the '■talk 
contains as much potash as does kaiuit. 
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In the juice of the stalk Mr. Hanley found 0.7 % of pota.sh. 

From the results obtained by Mr. Ellis, i ton of banana stalks will 
ield 188 lb. of dried matter containing 13.7 % of potash (Kj 0) , or 54 lb. 
f a.sh containing 47.5 % potash, or 25 lb. of pure potash. Over 4000 stalks 
re said to come into Leeds every week, having a total weight of 16,000 
3., representing 1340 lb. (about 12 cwt.) of dried matter as rich in potash 
> kainit. 

In the discussion which followed delivery of the above paper to the 
iociety, stress was laid on the importance of vegetable refuse from the 
narkets as a source of potash, and it was proposed : i) to set apart the 
etuse for analysis and treatment ; 2) to analyse the ash obtained in 
efuse destructors, as a large percentage of it came from vegetable pro- 
hice and consequently contained a quantity of potash. 

II. — An analysis of banana skins gave the residts contained in 
fable II. 


Table II. — Composition of Skins 

In ori^iiuU skin : 

M'utt’T S8.20 

Dried mailer ir.ji;- 

Ash i.r; 

Pot(\?;h i.o.N 

In dried matlcr : 

Ash 13.00 

I'ulasli ‘J.03 

lu iish : 

Fotat^h 57 - 1 ^ 


These results are of some practical importance lor the United King 
iloin. which, one year with another, imports 9 million bunches averaging 180 
bananas each, the skins of each bunch totalling a weight of 6.8 kg ; thus 
it receives every year 61 235 tons of skins containing 7226 tons of dried mat- 
ter with 9 % of potash. Besides tliis, the 9 million stalks weighing 1.8 kg 
each on the average, or 16 328 tens aggregate supply 1372 tons of dried 
matter with 13.7 % of potash. 

73^ - WastO of TobSCCO Ash. — IU hrkj.i. H. a., in Chemical AVu'S, Vol. 113. Xo -vA'.i. 

I'p. ^35*250. lyoudou, June 2 , I'lih. 

The fact is recalled that the ash of tobacco, in the various forms in 
which the latter is smoked, represents on the average 30°/oof the burnt leaf 
and contains 20 "o of potash and 5 to 6 “a of phosphoric acid. If hotel 
proprietors and restaurant keepers had tobacco ashes methodically collected, 
they would be rendering a service to the country in connection with the po- 
tash problem, and at tlte same time making a profit for themselves. 

It is found that ; 

A cigar weighing 10(1.3 grains will give about 32,3 grains of ash. 
"1 which 6.5 grains is potasli : 
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A cigarette weighing 27 grains will give 8.5 grains of ash, of whic] 
A 75 grains is potash ; 

A pipe holding 25.5 grains of tobacco will give 8 grains of ash witi 
1.6 grains of potash. 

The results of sj^stematic collecting of tobacco ash and nnburnt tobacci 
also show that tobacco ash and miburnt tobacco from : 

1) the smoke-room of a chib, collected for eight days, weighed 9* 
ounces. 

2) the lounge of a large hotel, collected for four days, weighed i 
ounces. 

3) a large restaurant, collected for to days, weighed 2 lbs. 8 ozs. 

4) a music hall, one tenth part of the auditorium, one performancs 
only, weighed 4 ounces. 

The tobacco consumed in the United Kingdom during the fiiiancia 
year 1913-1914 was 98,412,412 lbs.; the cigars imported weighed 1.331,80^ 
lbs. This would give a total consumption of 44,529 tons, which woiik 
represent 13,359 tons of ash. Reckoning the latter quantity as kainil 
with 12,5 per cent, of jxitash, it would represent 21,376 tons ofkainitewortl 
nearly £ 51,000. In the spring of 1915 it was worth nearly three times a- 
much. 

739 - The Question of Sulphate of Ammonia in Russia. — i. k.ilojskij is .Sulphati 
of .Ammonia and Nitmte of Soda, in ffui'iiui (The Aericultum 

Gazette), Xo, 4 (120), pp. 85-88. Pelr<igra< 1 . i<)i6. — II. Circubr of the T)e])artinem n 
Agriculture, hi 77af.>o.74>f'/*vV> Xoif/nnh (The Agriculture of Fodolia}, Xo. o-nt, p, 3' 
Vinnitza, 1915. — III. Circular of the Agronomic Institute of Moscow, Ibiii,. Xo. ii-i: 
pp. 44-45, Vhinitza, 1015. — IV’. >t\KRiNOV, J. A,.Xcw Methtxl of hastening Xitrhlcii- 
tioii, iu .'k.\fte()roV>tir<‘h'Off (The Agricultural <'»azetle), Xo. ^ (1241 

pp. 198-201; Xo. 9 (125}, pp. 224-227. Petrograd, 1916. 

I. — The production of sulphate of ammonia in Southern Russia . where 
this industry is almost entirely concentrated, has during the last few year- 
increased parallel with the developnient of the coke industry in the ba.sinoi 
the Donetz : 


In 1911, the prf.xliiction %vas Cji tuelric tour- 

In 1912 ” ” ■’ 401.^ 

In 1913 ” ” 13808 

In 19U ” ■’ 17 176 ” 


In 1915, this production reached i6 380 metric tons, and stocks a! 
the end of the year amounted to 24 570 tons. It is anticipated that the 
production for this year will be 32 760 tons, so that this year Russia nill 
have at its disposal about 57 330 tons of sulphateof ammonia (24 570 ton- 
in stock and 32 760 tons manufactured in 1916). 

Before the present war, almost the whole of the sulphate of ammenia was 
exported . It high price precluded its u.se as a fertiliser i 11 Russia. Exporta- 
tion having been .stopped by the war, the price dropped to 29 francs po 
quintal (2Zolbs). Importation of nitrate of soda being also suspended, Rns- 
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ian agriculture will be able to make use of a considerable part of the sulph- 
te of ammonia. If the prices go down to between 3/(.5 and 19,5 francs 
ler quintal, the utilisation of this manure even for cereal crops is perfect- 
V certain, according to the Agronomic Institute of Moscow. 

M. K.ALINSKIJ,, in discussing whether Russia can now allow exportation 
if its sulphate of ammonia or should prohibit it. makes the following cal- 
ulations for 1916 : agriculture requires 27 846 tons ; industry ib 380 tons 
md 4 914 tons must be kept in stock , making in all 49 140 tons. The 
luautity available for export would therefore be about 8 190 tons. The 
orecasts of consumption of sulphate of ammonia in Russia are based on 
hat of nitrate of soda, which according to private but reliable data, was 
rbout 24 570 tons, distributed as follows (before the war): 


l^oland ami I^ithuania (except the goveniinent of ViJna) 30 7 370 tons 

Baltic Provinces (and government ot ViJnal 25 6 14^ ” 

Kiev sugar beet growing region ... .... 3 " ‘i'f, 7 3;'» ” 

Rest of Russia 15 "Ij 3 " 


-4 tons 

II and III. — The problem of the utmost possible utilisation of sulphate 
of ammonia being of great importance to Russian agriculture, the Depart- 
ment of Agriculture called the attention of farmers, agricultural associa- 
tions and the zemstvos to the necessity for active propaganda in favour 
of this fertiliser. The Agronomic Institute of JIoscow took steps in the 
.same direction, and emphasised the necessity for collective purchases of 
sulphate of ammonia by the zemstvos and by agricultural associations. 
The Department of Agriculture has also instructed Prof. Volokitlxe, Direc- 
tor of the School of Technical Chemistrx' at Petrograd, to undertake test 
experiments on the metliod of Professor JKjntz (nitrification of sulphate 
of ammonia in peat). 

IV. — M. Makrinov deals with this latter question, .\fter briefly review- 
ig the most recent results of sewRge water purification, on the method of 
adivised ” mud, he states that: i), thanks to the action of the " acti- 
ieed ” mud and the continuous passage of air, a very rapid conversion of 
inmoniacal compounds takes place parallel with a rapid decomposition 
f the complex organic substances : ’) the action of the " activised ” sub- 
tance and coiitimioiis passage of air enable the process of nitrification to 
le carried on in an isolated and very intense form, which may be utilised 
ortlie practical purpose of converting the large stocks of sulphate of ammo- 
lia into saltpetre. 

d Manuring Tests with the New N itrogenous Manure “ Guanol ”, in Germany. — 

Ko.'n, in !aiiilicirf!:chiiUlic.}u' /t'lfun:. Mth Ytiir. Xo. 3-6. pp. 148-15^'. Stuttgart, 

M.iich i-is, 

Vnuuring tests were carried out to ascertain whether the good 
esults given up to now by " Gnanol ” (treacle residue mixed with 
*at (lust and sown with A zolflbai'h’r) (i) are not chiefly due to the bacte- 

(li St',. H. December lai.a. No. rear- 
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ria contained in the peat dust. In order to test the fertilising power of the 
peat dust, it was used in the place of " Guanol ’’ in 2series of experiments, 
and in a third it was replaced by nitrate of soda with a view to comparing 
the effects of the two forms of nitrogen. A trial was also made with “ Giia- 
nol ” .sterilised at ioo<’ C. to study the behaviour of the bacteria. 

The manure employed contained not more than 1.6 grains of betain 
per 100 gms. of dried matter, so that 88 % of the betain had been converted 
by the bacteria at the time of manufacture. It was free from superphos- 
phate, and contained : 48.3 % of dry matter, 3.77 % of nitrogen. 

The tests were made with buckwheat, vetches, oats, beet, etc., in pots 
manured with quantities corresponding respectively to 364,607 and 1215 
lbs per acre. 

The tabulated results show that the peat dust added to treacle 
lee.s slightly reduces the fertilising power of the manure. The nitrogen in 
the peat exerts no action, the nitrogen of the lees being alone active. 

Sterilised “ Guanol ” gives the same yield as when unsterilised, whirl) 
proves that the bacteria in “ Guanol ” have no specific influence on the 
growth of the plant, at any rate where the soil is rich enough in humus. 
These e-xperiments will be repeated in soils poor in organic matter. Poss- 
ibly too the sterilisation was not complete enough to destroy all the bacte- 
ria of " Guanol 

In the 3 series where a dressing was applied in the proportion of 364, 
607 and 1215 lbs of " Guanol ” per acre, an increase in yield was obtained 
proportional to the increased quantity of manure. The nitrogen in the 
" Guanol " however does not act so well as the nitrogen in nitrate of soda, 
being present in slightly less assimilable forms. 

The researches of the writer into the nitrification of " Guanol ” show- 
ed that at the end of 8 weeks 30.04 "<) of the nitrogen of “ Guanol ” was 
converted into nitric acid. The nitrogen of nitrate of soda is more easily 
conveyed into the subsoil by water than that of " Guanol These enqui- 
ries also proved that the specific bacteria of " Guanol" do not promote ani- 
monification or nitrification to any great extent. 

Other manuring tests undertaken on grass-lands, grain crops, heels, 
etc., are not yet completed. 

741 - Studies on the Root System of Plants, in Reference to Selection and Drought Re- 
sistance, — Modestov a. P. : I. Differences in the Dimensions oi the Root System in 
different Types of Cultivated Plants, in KtijiHi'iia !f rtumt'.ua h pe- 

'■ilirHiii (Root System of CuUivated Plants), Part I, pp. 11-44 + ~ tables 4- 3 [lic-iUS. 
Moscow, 1915. -II. Depth re-ached by Roots under normal Conditions of Growth. Ibui.. 
pp. 46-80 -f- 14 tables .and diagrams. — Itt. Contribution to the Study of the Rout 
System of Flax. Ibul., pp. 101-118 + i table -f i diagram. 

Remarkably little study having been devoted to the underground por- 
tions of plants as compared with the parts above ground, the writer under- 
took a series of methodical investigations of the toot system of herbaceous 
plants, cultivated and wild, in the laboratories and experimental Station,-- 
of the Agronomic Institute of Moscow, with the assistance of the Depart- 
ment of .Agriculture. The starting point in these enquiries was the fart. 
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tablished by the researches of Deh^rain, Monvoisin and Kosokotov, 
lat there is a relation between the depth to which plants extend their roots 
id their resistance to drought. Assuming, therefore, within the lim- 
ations of a given species, the plants most resistant to drought are those 
hicli possess among other things a root system carried to a greater depth, 
ress is laid on the need for the following : 

1) Statistical investigations of the depth reached by the roots of 
1 plants, cultivated and wild, of interest to agriculture : 

2) Investigations into the " metric differences ” (i. c. in length and 
eight) of the root system of the different species and varieties of cultivat- 
1 plants. 

3) Investigations into the fixation and the increase by .selection of 
If power of deep root growth. 

Investigations into the Root System of Oats, Wheat, Flax and 

— These were carried out in 1914, in wooden boxes of 2 different 
zes : (1) big boxes with 0.162 square metres base area (0.18 x 0.09m,) and 

m. in height, used for plants which were brought to maturity ; (2) Small 
nses (0.162 sq. metres base area and 0.88 m. height) lor the plants removed 
I the 1st phase of vegetation. The soil wa.=, taken from the upper strata of 
he fields of the Institute. The roots were washed by a jet of water de- 
ivered by a pump, and afterwards numbered and straightway put into 
iii'm,ilin where they remained until the winter, when they were dried and 
tiidied. 

The plants taken out of the formalin were washed with water to re- 
love any disagreeable smell, afterwards dried on cardboard, and their 
erial and underground parts were then measured and weighed separately 
nr each box, The roots for successive soil layers ot 25 cm were also measur- 
d, in order to determine the amount of roots in each layer. The result- 
iig data were divided by the number of plants in each box, and this result 
uiltiplied by 100, so as to reduce all measurements to one unit, the weight 
f 100 individuals. The measurement.s of the length of the aerial and un- 
lerground parts were alone taken in calculating the maximum, but they 
If sufficient in view of the preliminary nature of the investigations. 

At the beginning of June there w'cre sown : 10 varieties of oats, 8 of 
firing wheat, 4 of flax and 3 of peas; for each variety 4 boxes were 
)sed, 2 large and 2 small, so as to have 100 tests in all. The seeds were 
akeu exclusively from the pure lines obtained at the selection Station of 
he .Agronomic Institute of Moscow, because the preliminary studies ear- 
ned irat wutli conuiicTcial oat seeds had given very divergent results as re- 
gards downward growth of the root system. In this ccnnection mention 
nay be made of the tests in the ofien field carried out by the writer in 1915, 
aith pure lines of flax, at the flax selection Station. The depths of the roots 
iiir a given line was studied in a considerable number of individuals (100) 
and over an area of some square metres ; it was found that the maximum 
depth and spread of the roots in the different soil strata was everywhere 
the same; the maximum depth of the roots ranged from 44 to 53 era. between 
^'le plot and another. In other words, te-sts have shown that there is a 
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synchronal constancy in the downward grcwth of the root system in in 
dividuals of the same pure line (of flax). 

The enquiries of the writer into the length and weight of the root sy> 
terns of oats, wheat and flax establish a clear and essential difference betwec, 
the length (and weight) in different forms of oats, spring wheat and flax - 

Table I summarises the most important results of the investigation 
in relation to oats. 

The difference between root length in the different varieties of oat 
therefore varies greatly, with a maximum of about i metre {186.0-101, 
= 85 cm). Then, on comparing the root-lengths with the time of ripen 
ing, Modestov notes an interesting fact : the longer the roots, the greate 
the time required for ripening. In other words, the length of the root; 
is proportional to the length of life of the plant. The author explains thi: 
phenomenon by saying that early varieties develop during the sumniei 

Table I. — • Results of Investigations into the Root System of Outs. 


Numbers of varieties 

Length 

ot Roots 

i Total weight 
of 

imdei^round 
I>aTts of 
' 100 plants ' 

Name of variety from which 
the pure line was selected out 

Ripeiiiiis! 

A- 337 I 

186 cm 

: 45-56 s 

« C»U<lrtn i) 

(. 4 iv»m dt^nsa var. fij-mukvO 

Late 

A- 305 I 

1 / 8.5 

70.85 

« Gbigaiitskij rasvicsisUj a 
(.-I. oruntalis var. flavii) 

Medium l;sti 

A- 331 c 

I-O 

49.40 

■ Bielianka a 
(. 4 . diffusa var. WK/tCff) 

Medium 

A - 329 c 


40-73 

• Khersonskij Rukhlik >> 

(. 4 . orienfalis var. obttisata) 

Fairly early 

A- 4020 

t50 

53 - 2 « 

<t New Market * 

(, 4 . diffusa var. irisperma) 

Medium 

C- 4160 

I 3 « 

97-65 

« Scotch Ahru? 

(. 4 . diffusa var. muticu) 

Medium laif 

A-317 c 

'37 

35 - 5 -) 

.Aui^tralian Oal 
(. 4 . diffusa var. arislAlu) 

Early 

A- 4114 C 

lOI 

29.90 

Xciuertchansk Oat 
(. 4 . diffusa var. mufica) 

Very fttriy 


period when the moisture has not yet passed through the deeper .strata m 
the soil, and the roots, being able to find an adequate quantity of it, 
not lengthen out. This property, peculiar to early varieties (short-me! 
system), has been fixed by heredity and asserted itself in the cultivatimt 
in boxes, i. e. in an environment different from the natural one. In tk 
varieties which ripen later, things happen differently : the plants dcvelnp 
in the period when the moisture has already traversed the deepest strata, 
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nd the5' are compelled to push out their roots in order to get at it. In 
his case again the peculiar property of the variety (long-root system) has 
lecn fixed by heredity and asserted itself in the trial cultivations, 

In addition to the length of roots, there were also studied ; the total 
reight of the plant, the weight of the overground and underground parts 
leparately, the distribution of the root stock in the different strata of the 
ioil. As regards the weight, it is found that the length of the root system 
not proportional to its total weight {see Table 1 ) and that, in the majo- 
ritv of cases, the roots, when increasing in length, show a relative reduction 
I weight. With respect to the distribution of the roots in the different 
vers (25 cm each) it varies greatly (as stated above) according to the variety, 
m comparing the different varieties, however, it was found that Xo. 305 
for instance has long roots which are more abundant in the tilled stratum 
f the soil than those of another kind with long roots, a fact which must 
iKpiestionably be of very great importance. 

The studies of the other plants, spring wheat, flax and peas, as regards 
ifierence of root lengths in the different varieties, confirmed the results 
btained with oats, which will probably also hold good for other cultivated 
lants. For instance, Tritkum vulgare var. fermgineum'So. HI has roots 
,0 cm in lengh, while those of Tritkum dkoccum var. farrnm attain 182 cm. 
> .studies of flax were repeated in 1915 in boxes (they were unsuccessful 
living to the hail) and in the field. They bore on: (i) the " metric differ- 
Incvs " of the root system in the different pure lines of the plant ; (2) the 
onstancy of depth of roots within the limits of the pure line ; (3) the influ- 
nce of different soils and water (water cultures) on the growth of the 
oot system ; (4) the influence of moisture on the development of the root ; 
5) the development of the root at different vegetative periods : (6) the daily 
joivth of the roots ; (7) the influence of the depth of seed-planting on the 
ievdopment of the mots ; (8) the root system of the principal weeds 
1 flax fields ; (9) the stereometric distribution of the roots in the soil. The 
Hst important results are as follows : 

Flax grown for fibre generally lias a weaker and shallower root system 
laii that grown for .seed ; if the root of the second kind reaches a depth 
f ;i) cm, that of the first does not exceed 40-57 cm. Moreover, the roots 
t the seed flax are more rebust, coarser and closer, a fact explained by the 
luthern origin of this plant, which endeavours to adapt its roots to an in- 
deejnate water supply. .As regards root development at different periods 
f vegetation. 3 periods have been distinguished : (i) the initial period, when 
he flax plantlet has only 10 to 12 leaves; in this period the roots reach down 
I a depth cf 21 cm., maintaining a vertical direction; the xiistribution of 
he roots in the different layers of soil is almost uniform ; (2) in the 2nd 
eriod, the beginning of antlieris, the roots reach 52 cm, and the unifonnity 
f their distribution in the different layers disappears, the bulk of the roots 
ring within the limits of 20 cm, representing the depth of the first period ; 
eyond the second decimetre a considerable reduction in the mass of roots 
' observed, only the few main roots with little subdivision being found ; 
1) in the 3rd period, the end cf anthesis. the nxits reach a depth of (15 cm 
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and the character of the root system is the same as in the preceding peric 
The growth of the roots continued after the end of antbesis (when that 
the parts above ground had ceased) as was ascertained from the obserr 
tious of daily development of the root system by means of “ observatii 
boxes ” fitted with a glass wall. In the roots of flax there i.s a characts 
istic winding observed in all the periods of life of the plant. The inflnen 
of the depth of the seeds on the development of the root system of flax w 
not found so clear and decisive as in the case of oats, but differences do exi 
and must be taken into account in the researches. 

Studies of Root Length under natuk.al Conditions of Devei.o 
MENT. — After reviewing the results arrived at by different investigatu 
of the root system, with a view to co-ordinating them, the writer descrif 
his own experiments carried out on a plot of the experimental field of tl 
Agronomic Institute of Moscow. He adopted the method of DehSr.u: 
cultivation on inclined planes, modifying and completing it. He carrit 
out cultivation : (i) on a natural soil profile by digging a trench 281.6 c: 
wide, and 176 cm deep, with bottom rising gradually towards the suifai 
of the field so that the plants were not on banked-up soil, as at Grignon, bi 
at field level : (2) cultivation on inclined planes, utilising for this purpi 
the embanking work carried out 40 years ago for water-regulation pii 
poses. The length of the roots was measured at 3 different times, nameh 
i) germination, 2) flowering, 3) fructification. The results are sumine 
up in Table II, which also indicates the differences in the length of tl 
roots in successive periods in order to bring out more clearly the behavior 
of the root system of each plant. 

On analysing the data of Table II, it is seen that, in their first perio 
of life, the plants under investigation had already developed their root sy: 
tem to such an extent as to penetrate deeper layers than those subject i 
ordinary tillage. 

Starting from the idea of aerial vegetative levels, the writer gives tl 
following scheme of underground vegetative levels. 

The first level, down to 44 cm. depth from the surface, comprises tl: 
root system of short-rooted plants, chiefly weeds, annual or biennial tr 
typical representatives of which are, for instance : Capsella Bursa-paslW!' 
Viola tricolor, TUaspi arvense and Berleroa incana : among cultiv.stt, 
plants, buckwheat belongs to this group. 

The second level (between 44 and 88 cm. depth) is occupied by the rt* 
ends of short-rooted cultivated plants, for instance : Sinapis, Linuni, 1 ifi 
saliva, Pisum arvense, etc. 

The third, level {88,139, 174 cm.) comprises the root ends of loug-rop! 
cd cultivated plants : Vicia villosa, Panicum miliaceum, Avena saliva inii 
Solanum tuberosum, etc. 

Next there is a fourth level, comprising only the root ends of long-ront 
ed wild herbaceous plants, as for instance : Vicia Cracca, Potentilia an» 
tea, Tanacelum vulgare, etc. 

Finally, the deepest level found lies between 264 and 332 cm.; it cnn- 
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Table II . — Length of Roots, at dijferent Periods of Vegetation. 


Name of plant 

1st period: 
i Ger- 


1 mination 


A. -Cullivin. on naturalprnfUe : 


I. Arena siUiva 

79.2 cm . 

2. Linum usiiaiissimum. . . 

35 « 

3. Vida sativa 

26.4 

^ ^ 4. Kapkanus Rapkanisirum 

1 3-2 

'^15. Chenopodium album . . 

26.4 

B, •• Cuitivin, on embankratnt : 


6. Avf-na sativa 

52-8 

7. Paniciim miliacium .... 

39.6 

S, Zia mays 

. 30.8 

g, Lupinus albus 

52.8 

:o. Vida Faba 

35.2 

II, Vida sativa 

30.8 

12. Vida villosu ' 

30.8 

13. Pi'sim arvense 

48.4 

ij.Linuw usiiatissimum . . . 

35-2 

13. Sinapis alba 

39.6 

16, Pvlys’onum Fa<;opyrum. . .. 

26.4 

i;, Hdianthus amiuus 

30.8 

iS. Cannabis sativa 

35.2 

19, Solarium tuberosum .... 

61.6 

20, Raphanus Raphamstrum 

26.4 

, 21. CapscUa liursa-pastoris . 

■f . 

\ 22. Viola tricolor 


7 ' 2}. Thlaspi arvciise .... 

not yet 

& ,24. Chenopodium album 


j 2f,. Berieroa incana . . . . 

1 

1 26, Agrosiemma Githago . 

26.4 

27. Centaurea Cyanus . . , 

26.4 


! ' 'i 

2i.d period : ' 

Flowerine between the between the 

dcation , jad and the 3rd and 2nd 
ist period period 


132.0 cm. 

140.8 cm, 1 

52.8 cm. 

8.8 an. 

52.8 

70.4 ■ 

17.6 

17.6 

88.0 

88.0 

61.6 

0.0 

30.8 

35-2 

17.6 1 

4-4 

30.8 

35-2 

4.4 

4.4 

92.4 

127.6 

39-6 

35-2 

924 

unvaslied 

52.8 

— 

roots 

failure 

kft till spring 
of 1915 



70.4 

unwasherl 

roots 

35-2 



792 

83.6 

48.1 ■ 

4.4 

74.8 

105-5 

44.0 

30.8 

74.8 

88.0 

26.4 

13-2 

70.4 

74.2 

35-2 

8.8 

48.4 

70.4 

8.8 

30.8 

48.4 

uowa.sljed 

22.0 

— 

roots 

failures 

101.2 j 123.2 

39.6 

32,0 

52.S 

52.8 

26.4 

0.0 

26.4 

39-6 

— 

13.2 

35-2 

48.4 


13.2 

35-2 

4S.4 

— 

13.2 

44.0 

44.0 

— 

0.0 

48.4 

52.8 

— 

4.4 

66.0 

88.0 

39.6 

22.0 

66.0 

105.6 

39-6 

39-6 
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tains the root ends of perennial herbaceous plants as for instance the 
species of Rumex. I,uceme and some lupins also belong to this group. 

On comparing the results of growing some cultivated plants {Avena 
saliva. Vida saliva and I.inum usitatissimum) on a natural profile and on 
banked up earth, and considering that the compactness of the soil in these 
two cases mu.st be different, the Author is of opinion that, though it cannot 
be maintained that the compactness of the soil makes no difference to the 
roots, it is impossible to share the prevailing view according to which roots 
should penetrate deeper in less compact soils. He does not however wish 
to draw an a priori conclusion from this fact before making thorough and 
conclusive investigations. He confines himself to recalling what w'as said by 
Hexsex as to the importance of the tunnels left by earth-worms for the 
extension of roots, and he adds that a similar function is also served by the 
channels formed by the roots of dead plants. That is why living roots can 
penetrateeveu compact soils fairly easily. One might, he says, draw a con- 
clusion which seems a paradox at first sight, namely that deep-rooted 
perennial w'eeds, so injurious to the farmer, may at tire same time be useful 
in paving the way for the roots of cultivated plants, which, by penetrating 
deeper, are sure of success in struggling against drought, and best utilise 
the nutritive substances of the soil. 

A special chapter contains a Bibliography of the subject (552 works); 
it will be completed later. 

742 - Changes In the Chemical Composition ot Rye Seed through the Action of some 
Forms of Fusarium. — i^om.\skij .a. in Ihwi.miiu.iiff. linijia 

nil .\[iiho.uitlii I' il’iuimiiiiiiin.mtiii y’li-Hniii liaiiiiiiicmii. ilnmrjiin.m nn Mn- 
Ko.iotiil II i!>iimiiiiiiiiiii.iii!iii Porriii. Ministry of Agriculture, Office of Mycology and 
Pathology of the Scientific Comiiiitlcc. Mutter relating to Mycology ant! Plant Diseaser, 
Part 4, pp. 77-100. Fetrogniti, 191 it. 

The initiative of continuation of the investigations relating to “ pianij 
khlieb ’’ (“ intoxicating bread ”) the intoxication being caused by the 
products of alteration of the grain by Fitsariiim) is due to A. A. Jatchevskij, 
Director of the Office of Mycology, who has put forward the hypothe.sis 
that not only Fusarium roseum, but all forms of Fusarium similar both 
from the morphological and physiological point of view, may equally act 
on the grain, decomposing the protein substances and forming a toxin ana- 
logous to the supposed nitrogenous glircoside, isolated by 0 , Gabkilovitch 
in the pure culture of Fusarium roseum Link on rye. On the basis of this 
hypothesis the writer, together with A. A. J atchevskij and K. A. Naumov, 
carried out a series cf experiments the object of which was; 1) to isolate 
and further study the to.xin of intoxicating bread ; 2) to make a chemical 
analysis of the mycelium ot the different forms of Fusarium. 

The present work is only the first part and contains the results of the 
qualitative and quantitative analysis of rye grain infested by Fusarium. 
such analysis being indispensable for further work, as was proved by the pre- 
liminary experiments on the isolation of the toxin. The material used was : 
pure cultures of Fusanum prepared in the laboratory, and the original Fe- 
trusk variety of rye infested with Fusarium roseum Link, coming from the 
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eglon of Ussunjsk, in Siberia ; two samples were also taken of the rye in 
, nest on, infested ™th F. sMalum App. and Well., and originatinroie 
rnm the province of Tula, European Russia, and the other from the r^egion 
,1 Lssunjsk : there were also utilised two, samples of “ Vasa ” rye infel ed 
vith the pure culture o the above mentioned^«.«m„„, and Lily two 
imnfected and two sterilised samples of the same rye ^ ’ 

From the moment of inocnlaticn with Fusanum, the culture was in 
, separa e room away from the direct light of the sun, and kept at a constant 
emperature o 18-200 C. The analyses were made at the end of 10 20 30 
nd 60 days after the begmmng of the experiment. ' ^ 

Results. 1) The vital activity of the two forms of Fusarium on the rye 
■rams IS accompamed by a large reduction of dry matter. Thus in tL 

inalysis of the culture of Fusanum rnscum made after 10 days the loss of 
Iry matter IS about of the total quantity: when the experimem i, 
^ur her p olonged the loss of dry matter increases, amouiiLg to ^ 

if tlie total on the 60th day. Fusanum subulalumm'i ^0 Ams, culture ex- 

iibits an activity lower than that of the first Fusarium. but the difference 
^tterwiirds disappears. omieute 

2) The dry substance lost is chiefly starch and albumin. 

t S? 0 of "v i” two months 

to *^9 01 the initial cjnantity. 

I , fhe vital activity cf is accompanied bv the decom- 

tositinn 01 a bumiii with I0S.S of nitrogen. This loss is not so large as in the 

inw f Lfirst ten 

iVrt fvitt, 1 " ^ ,0) in a culture of L. subidatum one month old 

U the both day, however, the losses of nitrogen for both forms of Fusarium 
ncrease, with an average ol 12 to ib common to bot li, 

.5) Both forms oi Fusarium act equally on the rvo, reducing the 
farch and decomposing the albumin, with ,)roductioii of ammonia. 

6 Ihe products of .splitting up of albumin, as found from the analv- 
IS made, are the fcllowmg : albumo.ses, peptones, amino-acids, organic 
'.M'S. ammonia and a toxin (presumed to be a nitrogenous glncoside) ' The 

, r in 'flic nunrerical data 

r ation to the quantity of decomposition products formed allow of the 
Jlowmg description of the hydrolysis of albumin produced bv FnsaruJ- 
urmg the first inontli of the experiment there are chieflv formed ainiro- 
Kis, organic bases, peptones, nitrogenous glucosides, and a small quaiititv 

I ammonia, while in the second month the hvdrolvsis grows mme eii- 
'getic with form^aticn 01 a considerable quantity of ammonia. The prac- 
al beaniig of these obsenmtions is tliat, for the purpose of isolating and 
'd>mg the poisonous prmciplcs ot “ intoxicating bread the amiiio- 
i h «^gauic bases, a 3 to 4 weeks old culture cf Fusarium inav lie used 

ith absolute certainty of success. 

7 ) The pentosans disappear fairly quickly, chieflv during the first 30 
during the subsequent 30 days, the lo.ss onlv increases 6 to 7 " ■ 

w totalkss being 75 % of the initial qnantitv. ' 
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8) As regards cellulose, during the first 30 days some increase in its 
quantity is observable, due to eneigetic synthesis of chitin, which masks 
the loss of the crude cellulose. In the second month this synthesis slows 
down, and the decomposition of cellulose then becomes evident. 

9) With respect to fats, the results are that, in the course of the first 
30 days, their splitting up is masked by the synthe.sis due to Fusarium ; 
in the second month, the breaking up process predominates, and a final 
loss of 21 to 51 % results. Under the influence of Fusarium, the iodine 
index of the fatty substance diminishes, while the acidity index increases, 
which means that in the splitting up of fats by Fusarium two processes 
occur concurrently ; saponification of the glycerides, and o.xidation of 
the unsatiirated acids. 

10) The percentage of acidity in the watery solution does not ir- 

crease. 

11) The quantity of mono-saccharides in the cultures of Fusarimn 
is small and does not grow. 

12) In a thirty days culture, no disaccharides were found which could 
be inverted with a I % solution of hydrochloric acid ; after 60 days, they 
are present in a minute quantity (up to 0.25 %). 

13) In view of the wide occurrence of “into.xicating bread” in the 
northern and central Governments of Russia, produced not only by Fusa- 
ritm roseum, but by other forms of Fusarium also, the writer urges that 
the utmost attention should be given to the phenomenon in question. 

743 - Change in the Specifle Gravity and In the Starch and Dry Matter Content of 
Potatoes during Storage. — StellE .ui KisirUIUgyi Kozicmmyek (Bu)letin of Him. 
gariaa .tgronuinic Statious), Vol. XVIII, Part 5-6, pp. 10.30-1028. Budaprsf, 1913. 

In October 1913, two varieties of potato: “ Richter-Imperator ” and 
“ Up to date ” from the 1913 crop were stored, partly in heaps on the field 
and partly in cellars. In the cellar-stored potatoes the specific gravity 
and the content of starch and dry substance were determined every fort 
night : the same figures for the other potatoes were determined before 
stacking up and after storage. The re.siilts brought out the following 
facts : 

The specific gravity and the contents of starch and dry substance 
(deduced from the specific gravity) increased generally in both varietie* 
during cellar storage, but decreased in the field-stored potatoes. It fol- 
lows that it is more economic to store potatoes in well-ventilated cellars 
than in heaps. 

The increase in specific gravity of these two varieties of potatoes stored 
in cellars did not take place regularly, except before the tubers germinated. 
This must be attributed on the one hand to the different factors acting on 
the stored potatoes, such as healthy condition, respiraticn, germinating 
stage of the tuber, dampness of cellars, temperature, etc., and on tlic 
other hand to the fact that the results of the different m.ethods of determin- 
ing the specific gravity are influenced by the following factors ; size, sliapf, 
maturity, hollows in the tubers, structure of skin, depth of eyes, adhesion 
of the water to the surface of the tubers, etc. 
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Determinations of specific gravity repeatedly carried out on speci- 
lens of the same class (cellar-stored) proved that the divergencies between 
lie maximum and minimum values were greater in “ Imperator ” than 
1" Up to date In the former the minimum content of starch was 13.9 % 
nd the maximum 16.6 %, while in the latter the minimum content was 
>.3 % and the maximum 13.9 %. Therefore the range was 2,7 % in " Im- 
lerator " and 1,6 % in " Up to date The difference in the range of 
•allies in these two varieties is not merely accidental, but appears to be 
elated to the fact that in “ Imperator ”, especially in large tubers, big 
lollows occur more frequently, and this variety is more liable to rot than 
lie other. This observation if practically applied to other varieties of 
jotatoes might have useful results. 

The variations in the specific gravity of potatoes checked by accurate 
inalyses again confirm the fact that the usual rapid method of determina- 
■ioii of starch and dry substance based on an estimation of specific gravity 
;)f potatoes furnishes only approximate and unreliable results, 

;44-Papid action of Saline Solutions on Living Plants: Reversible Displacementofa 
part of the Basic Substances contained in the plant— D evaux tiewiy, in Compies 
Ri‘ndits de I'Acadimie des Scicnus, VoJ. 162, No. 15, pp. 56i'5(>3. Paris, April 10, 1916. 

By previous studies the writer ascertained that the cell walls, and in 
articular the pectose they contain, are able to fix energetically an ap- 
ireciable quantity of all the bases present in the form of salts. Prolonged 
fashing in distilled water does not remove the metak thus fixed. On the 
ther hand, steeping for a short time in the solution of another metal 
aiisos the immediate separation of the metal which distilled water had been 
nable to remove. These phenomena of mutual displacements are rever- 
ible. Just as alkaline metals can be displaced by all others, in particular 
alcium, the latter can in turn be exixilled by alkaline metals. 

These results at once .suggested the question whether the interchanges 
bsen'ed on isolated cell walk also take place in living plants. 

The question is answered by the following investigations ; 

A 10 to 15 gram lot of some aquatic plant was placed in a suitable 
.’csscl and carefully washed with distilled water (distillation carried out 
11 glass in order to avoid the marked traces of copper or lead frequently 
fmnd in commercial distilled water), after which, it was subjected to the 
iollowing steepings of 30 minute.s each : l) in 250 cubiccc, of distilled water ; 
2) after washing with distilled water, in 250 cubic cc. of i per 1000 saline 
solution ; 3) after careful washing with distilled water, in 250 cc, of distilled 
Bater. The liquid was tested with oxalate of ammonia after each mace- 
ration. Result : no calcium after the first and third maceration; presence 
of calcium after the second maceration (in saline solution). 

It follows from these experiments tliat a very rapid decalcifying ac- 
ion of the plant was produced by the alkaline salts present in the solutions 
mployed. This decalcification is a general phenomenon, having been ob- 
eived by the writer in various plants (phanerogams, cry'ptogams, aquatic 
oots, terrestrial plant roots, etc.) and with different salts. The decalcify- 
'!§ salt may be an alkali or alkaline earth, but it may also have any acid 
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radical. Any one of these salts causes the immediate separation of a little 
calcium, which increases as the action is prolonged, and finally represents 
a considerable proportion of the total weight of calcium in the plant. 

It is not only calcium which is thus expelled from living plants by any 
other metal present in the state of saline solution. For in.stance, potassium 
is also separated on treating the plant noth a calcium salt. Thus the cycle 
is complete for all alkaline or alkaline-earth metals. The calcium in plants 
is expelled by the salts of other metals, but the other metals are expelled by 
the salts of calcium. It is a perfectly reversible phenomenon, in which the 
action of the mcst abundant salt preponderates. 

There is a remarkable similarity between the absorbent properties ol 
the soil for saline solution and those exhibited by living plants. In botli 
cases the fixation relates mainly to the bases, and these bases can expel 
each other reversibly. This forms the direct demonstration of a contention 
put forward by the writer in 1904 ; “ the pectose in the walls of root hairs 
being in close contact with the particles of the soil, the whole together, soil 
and walls, forms a colloidal system having the same properties of absorji- 
tion everywhere. The bases are not held and kept in reserve in the soil 
but also ill the cell wall within immediate reach of the protoplasm ". 
Indeed there is nothing to show that the cell content itself docs not take part 
in the exchanges, and this simple hypothesis shows the importance whieli 
may attach to the study of these reversible exchanges in living tissues, 

745 - The Relations between the Presence of Magnesium in Leaves and the Function 
ol Assimilation. — .VNURt: O., in Cmipti's Kt-nUits tie r.Uiiiimu' diS Hcirticc'S, Vol. ii.:. 
No. 15, pp. 5O3-566. Paris, .Vpril 10, 1914. 

Several authors have proved that crude chloropliyll, extracted from 
leaves by alcohol or benzene alway-s furnishes an ash in the composition 
of which magnesium phosphate predominates ; other more recent work has 
also .shown that magnesium is the only fi.xed element forming a part of the 
molecule of chlorophyll ; finally, Mlle JLameli demonstrated that tht 
quantity of pigment forming in (he assimilating organs is related to tlia 
weight of magnesium supplied to the plant. 

If magnesium plays so special a part in the molecule of chlor<)])liY|], 
it might be expected that the weight of this element would be greater in 
proportion as the process of assimilation reaches greater intensity in thn 
plants from which it is extracted. The writer therefore, at different vegc 
tative periods, detached a number of leaves from different species of plants, 
dried and crushed them, afterwards extracting them by heating with ctbc: 
and afterwards with alcohol. He measured the magnesium and phos- 
phorus in the product of the extraction. He thus determined the weight 
of phosphcnis (reckoned as H3PO4) and of magnesium (reckoned as 
MgO) contained per 100 grams of substance dried in vacuo at the differ 
ent times : i) in the part of the leaf substance dissolved in the ether and 
alcohol {organic phosphorus and magnesium); 2) in the part not dissolved 
[residual phosphorus and magnesium). 

From the table giving these figures, and also the relations between or- 
ganic phosphorus and residual phosphorus on the one hand and organic 
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magnesium and residual magnesium on the other, it is found that the 
absolute weight of organic magnesium increases from April to May in 
chestnut and lilac leaves. The maximum is reached on the 4th May in the 
former case, and on the 3rd in the latter. Beyond those dates this weight 
decreases almost regularly. With regard to the leaves of the chestnut tree 
the maximum weight of magnesium is reached on the 26th April. Taking 
on the other hand the ratio between the weights of organic and those of 
residual magnesium, this ratio is found to reach its maximum on the 26th 
May in the leaves of the horse-chestnut, on the 3rd May in these of the 
lilac, and not until the 14th June in those of the common chestnut. As- 
suming that the time when this ratio reaches its maximum corresponds, at 
any rate in the year under consideration, to the maximum activity of 
assimilation, it must be concluded that this process is most active during 
the whole of May in the honse-chestnut, at the beginning of May in the li- 
lac, and between the end of May and the middle of June in the ordinary 

fliestiuit. On the other hand, on crmiparing the and 

® resiiliial pliosphonis 

ori-Minc 

rtoiiiiaimagnciium agreement between the maxima of these 

tuo ratios is found in tite horse-chestnut leaves. Although this agreement 
is less marked in the other two species of leaves studied, it is reasonable 
assume that the maximum of vegetative acthity is at thesametime 
iiunifested by the elaboraticn of carbohydrates and the concurrent pro- 
iliK'tion of the organo-idiosphoric compounds the existence of which is 
iimiuestionably bound up with the chlorophyll synthesis. 

Tliese experiments should be resumed subsequently on other plant 
species. 


746 - Comparative Tests of 4 Varieties of Barley at Torestorp, Sweden. — iij.>,isue vox 

l'r.iLiTZEX, in MonikiiHuriornun-.s lidskriff XXXth Year; No. i, pp, 57-6U 

Jtmkopiiig, 

Tests covering a period of 6 years (iqoq to 1914) at the Station of 
T.irestorp. Manure : supeqdiosphate, 178 lb per acre (in the last years 267 
Id.), potash salts of 37 stren.gth 17S (267) lb. per acre. The varieties test- 
ed were always sown at the same time, the time of sowing varying from the 
"th to the T ^tli May in different years. The crops were more or less damag- 
c'.i by spring frosts. This was the case in 1909 and 1913. In igio the 
D-!cwed barley, an early variety, was theoidy one to suffer from the low 
temperatures, 

-As appears from the Table, the annual fluctuations of yield are very 
s;re:it. The best results were in 1911, In that year the “ Svan'hals ” variety 
S’l'c a eield of about 2; cwt. per acre. The same was the case in 1914, 
m winch e-ear the 1> rowed barley furnished a e icld of about 2 J cwt. per 
.arc. Ihc eror.st years were 1909 and 1013, with yields of 31 cwt. and 24 
'Wt., owing to the spring frosts which in thase regions form the most fre- 
)iwii! evratlier feature, and the one ivliieli does most injurv to the cerear 
DMpusliou. 

A' rig, nils the yiehl i.l grain, the " rlyiiiage " variety fiirnislK'S the 
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best crops on the average, while the " Primus ” variety is found inferior 
to all the others tested, On_the other hand, as regards straw yield and 
weight per bushel the varieties " Plymage” and “ Primus” are equal, and 
markedly superior to the two others. “ Primus ” gives the biggest weight 
per I 000 grains {44.0 grms.), and is followed by " Svamshals ”, “ Plymage” 
and “ Sexradigt ” with 32 grm.s. only. 

Finally, the duration of the vegetative period varied from 91 days in 
1914 to 112 days in 1910. The 6-rowed barley is harvested on the average, 
5 days, and “ Svanhals ” 3 days before '' Plymage ” and ” Primus ”, which 
are last, and ripen simultaneously. From the results of these 6 years' tests 
as a whole, it may be concluded that the two varieties “ Plymage ” and 
“ Svanhals ' in the region of Torestorp and in all other localities with equal 
climatic and soil cenditions, should be preferred to the varieties "Sexra- 
cligt " and " Primus ”, in spite of the excellent quality of grain marking 
this latter variety, 

ji 7 - Comparative Tests with 8 Races of Oats, at Flahult, Sweden. — IIJALMAR von 
I'EiUTZEN in Sveuska Mosskulturforcningcns Tidskrift, Year XXX, No. i, pp. 65-67. 
Jonkoplng, it;i6. 

Comparative cultivation experiments with >S races of white and black 
oats conducted in 1915 at Flahult in sandy and peaty soil. 

The oats were sown on the 29th April. The frosts at the end of Alay 
iiml lack of r.ain at the time of earipg, cau.scd great damage to the sown 
fields and reduced the crop considerably. 

.\mong the white races in particular, there w'as a high percentage of ears 
which were empty, or poor or inferior in <iuality of contents. We repro- 
duce some corresponding data : (Table I, page 968). 

Owing to the unfavourable weather, both the straw and grain yields 
were low. The best comparative residts were obtained with the two strains 
of German oats for peat soil, and the worst with Klock II. The two new 
types of Svalof black .oats were, contrary to expectation, inferior to the 
German oats ; tlie shortness of the period of observation, however, does 
lint allow of definitive conclusions on this point. We quote the following 
average results : 



Numher 

Strat\ yield 

Grain vield 


of vears 

per acre 

per acre 

White 

of test 

cwt. 

lbs 

I’riibsU^cr , 

. ■ 7 

36. 

2 o6tt 

Xcw Ucrinnu light ycllt/w oats for peat soil . . . 

■ - 5 

.iS.J-- 

^ 037 

Xcw Gcniuii golden-yellow oats for peat soil . . 

lilac k 

• • 5 

JS. 4 C 

I St>o 

lihek TrCTman oats for peat soil 

■ ■ 

34-70 

2 4SS 

Klock 1 r 

. - T 

4 i -’7 

2 408 

l^ldck Xordfinsk oats 

• • 5 

jr.Sr 

2 1 71 


Among the black races examined at Flahult, the German oats lead, 
piuving superior to the Klock, which is nevertheless remarkable for its 
ahnnilaiice ot straw. The Xordfinsk always gave unsati.sfactory results and 
" certainly not able to comirctc with the other races. With regard to the 



968 


PLANT BREEDINC- 


Table I. 


White : 


Straw : Grain 
cwt i lbs 
per per 


acre 


acre 


Bad 

Grain 

lbs. 

% 


j Qualities of gram 

Days 

; Weight 

W’eight 

Percen- 

between 

of 

of 

tage 

sowing 

1000 

weight 


1 buahel 

grains 

in 

of 

kernel 

and 

in lbs. 

grams 


earing 


I.engiv 

of 

entire 

ve(;e. 

tative 

perio(5 

in 

Sayi 


Xew German light yellow ^ 
oats for peal soil. • . . 

30-.S; 

I 603 

8.8 

36.90 ■ 

28.8 ! 

68,9 

68 

loC 

ilo. golden-yellow . . . 

31-27 

T 47* ; 

ri.4 

37-76 ; 

26.0 

68,2 

i 68 : 

loo 

Probstder 

.H-50 

13S5 

iG.r 


29.2 , 

67,7 

78 1 

■!3 

Black: 

Black German oats for |M*at 

22.03 

1 721 

36 

.17-r2 

30.0 

72,6 

^ 68 

101 

Black Svalof oats Xo. oi uo 

.>1-9'* 

1 431 

8.4 

37.28 ! 

27.S 

73-3 

69 

lOfj 

Black Svalof cats Xo. oiioi 

26.36 

1 373 

7.8 

36.24 : 

30.8 

70-3 

69 

104 

Black Xorcifiiifk Otts . . . 

28.03 

I -*30 

7-4 

37-41 

27.1 

71-7 

68 

I04 

Klock 11 

33 

I o;o 

19.0 

34-79 

28.7 

67.9 

76 ■ 

IK) 


white oats, the Probsteier is somewliat siijierior to the two German types, 
but the latter nevertheless represent very good varieties particularly ada])t- 
ed to peat soils 

74 S - Strawberry Breeding in the United States. — H. jemmtl <•/ Hm-iltty, Vol. \ ii, 
Xo. 4, p, loi. Washington, April 1916. 

Probably with no single fruit has more been accomplished by scieiiti 
tic breeding than witir the strawberry. Of the 200 ooo acres or thereabout; 
which are planted to strawberries in the United States, it is probable that 
go % are planted to varieties which have been produced during the la.U 
quarter of a century. 

Strawberries have been grown in the United States ever since the coun- 
try was first settled, but the original strains bore fruit only in the earh 
summer. One of the greatest advances in the industry was the introduc- 
tion of the fall-bearing or ever-bearing varieties, the first of which was Pan 
American, produced by Samuel Cooper, of Delevan, Y., in 1898. This 
was a sport from the variety Bismarck, which bore only in theearly summer, 
Mr. Cooper produced a niiniber of scedling.s by .self-fertilization from this 
sport and then ero.s.sed them with each other and back on the parent, in 
this way a number of other more desirable varieties were obtained. Cro.'-s- 
ing Pan-American with Diinla]) (Senator Dunlap), a widespread and fa- 
mous variety, Haklow Roc'kiiili,, of Conrad, Iowa, jrroduced in ii;oS the 
variety Progressive, which has jrroved one of tile most piqndai in lli>' 
northern States. 
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Dunlap itself which has long been the most widely grown northern va- 
riety, originated with Rev. J. R. Reasoner, of Urban, 111 . in 1890, but 
was not introduced to the trade until 1900. It was the result of definite 
breeding. 

The variety Klondike, which makes up probably nine-tenths of the 
area planted in the southern States, was produced as long ago as 1895 by 
Robert Ceoud of Louisiana, as a result of a carefully planned cross. 

The ease with which results are got appears to be the principal reason 
why plant breeding has been so much more widespread with the straw- 
berry than with any other fruit. Crosses are easily made, seedlings are 
easily grown, and they multiply so rapidly by runners that a large stock can 
be obtained in a very short time. 

-49 Sowing and Transplanting Rice on the “Dapog” Method, peculiar to some parts 
of the Philippines. “ .Spostoi. Silvurio, in I'ltc rinlipf'lnt' A sifutlnut! Rci>u-ii\ 
r'ol. VIII, No. 2, pp. <).S-Ho. Manila, 1915. 

The practice of growing 2 rice crops per year is of old standing iti those 
part.s of the Philippines where sufficient water for irrigation is always avail- 
able. As soon as the first crop is taken off. the land is prepared for the second. 
The earliest irrigated rice.s are used, with the twofold object of cropping 
before the rainy season has fully set in, and allowing the necessary time for 
tillage for the main crop.Direct broadcast sowing (by hand) is the only one 
used for the second crop wherever it is grown in the Philippines (provinces 
of Tarlac, Parapagna and Laguna), except in the communes of Calanaii and 
.1 small part of that of Bay (Laguna), where the special method of sowing 
and tramsplantiiig called “ dapog ” is in use. This method allows the pla'ut- 
lets to be transplanted without breaking them, at a younger age than witli 
ordinary seedlings. litirliness is of prime importance for the dry season crop. 
It is therefore necessary to transplant yoiinc plants, their age having a di- 
rect influence on the period of ripening of the rice. The crop ripens later 
in proportion as the age of the transplanted plants is more advanced. A dif- 
ference of 23 days even has been 'found in the time of ripening between rice 
transplanted on the " dapog ” method and that transplanted on the ord- 
lary method, 

I'or the " dapog ” metliod tlie seedling plot reipiires neither 'special 
)il nor special tillage. It is tilled with the rest of the rice field. It must, 
owever, lie near the water channel, so tliat the water should have no time 
) get hot, during the hours of great heat, and scald or otherw ise injure the 
erminating seeds, 

-Sowing on the “ dapog ” method requires 1. 3 to 2.(1 gallons of seed more 
er acre than on the ordinary metliod. The seed, put into a coarse canvas 
'ag, is immersed in water (preferably slow mordiig water) for 24 to 3(1 hours, 
hen spread out in the shade. 36 hours later, or when at least 75 ' of 
he grains show signs of germinatiou, the seed is put down in a seed plot 
irepared as follows : 

The seed plot area, after irrigation, drying, ploughing and harrowing, 
s harrowed again on the dav of sriwiiig. When, tlic soil is levelled and the 
alt settled, the water is run cdT, the soil is covered with whole banana 
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leaves, cut along the midrib, and placed so thatthelatterformsaborderrigh) 
round. Care must be taken to fill all vacant spaces with leaves with theii 
midrib excised. It is still better to build up with two or three layers ol 
leaves a bed of a width of about a yard and a length nearly equal to that oi 
the ricefield dyke. On the leaves a layer of 2 to 2 14 cins. of rice hu.sk or 
finely chopped rice straw is placed, and on it the germinated rice is sown 
very closely. 16 % gallons of seed suffice for sowing 2 beds 16 yds. in length 
fiy 3 ft 3ins. in width each. 

The afternoon is preferable for sowing, and it is advisable to stren 
carefully over the seed the mud lying around the seed plot. It is general- 
ly necessary to protect the plot against excessive heat by placing at 
height of II to i6 inches above it light shelters made up of banana leave 
spread over a bamboo and board framework. During the first few day 
after sowing the plot is watered several times a day. In the work of tb 
writer the use of ordinary garden watering cans was found very practical 
Later on, when the seedlings are no longer liable to be carried away by tb 
water, they should be irrigated with slow running water until the time n: 
transplanting, because stagnant water might, during a day of great heat 
seriously injure the young plants. Care will be taken of course not to sub 
merge them, and never to leave them dry. The roots, being unable to pas: 
through the banana leaves, grow laterally rather than vertically, and ij. 
terlace with eaclr other, forming a carpet easily separated from tlie sort 0: 
matting placed below. .M transplanting, the interlaced roots are cut intt, 
strips of a length such as can be kept spread over the anus and shoulders, 
or both the young plant roots and the banana-leaf matting are cut into strips 
They are rolled up slowly with the banana-leaf outside and unrolled on reach- 
ing the field. 

Here the root inatting is cut up into fragments of about the size oi 
small plate, which are distributed over the rice field at regular intervals, a 
is done with the small bundles of young plants in the ordinary metlrod c 
transplanting. In carrying out their wsork the transplanters hold the ftag 
ment of root matting in their left hand, keeping it spread over the pair 
by means of the thumb of the same hand. With the first 3 fingers of tlii 
righfhand, they detach a tuft of several plant.s and plant it in the mud. Tlif 
young plants are ready for transplanting 10 to 14 days after sowing, fix 
perience proved to the writer tliat if the plants are healthy and transplanl 
iiig is skilfully done, 3 or 4 per bundle, at the ordinary cli.stance of 4 or()iii 
square, are sufficient to ensure regular growth and a maximum crop, iiiute 
ordinary conditions. Generally, however, transplanting is done much nioi 
densely. The young plants, if transplanted more than ii days after sov 
lug, are greatl}^ weakened and many die. II they have grown with exoej 
tional vigour, they must be topped before transplanting. The seed pb 
is planted like the rest of the field after taking away or turning in the hanan 
leaves. The rice-field is harrowed and covered with silt for the last time » 
t he day of transplanting or partly the day before. 

By the da,)«g ’ method the yield obtained is higher than by diw 
sowing. Under labour conditions in the Philippines tlie vaUic of the sm 
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plus exceeds the increased cost of production due to transplanting. The 
" dapog ” method is thus making its way into localities where it was quite 
miknowu even lately. It is applicable not only to the second crop rice, but 
also to the regular crop of early irrigated rice. 

^jo - Early Weeding of Rice Fields. — Xovelli x., iji oiormic di Ai^riwiium della 
Domenica, Year XXVI, Xo. ly, p. 154. Piacenza, May, 7, nji6. 

In cases of shortage of labour at the time when rice fields are usually 
weeded it is advised that this should be done with all available labour as 
early as possible t. e. directly the rice has germinated. Early cleaning is of 
special advantage in new rice fields, partienlarly cleared meadow land. In 
these rice fields various meadow plants continue to grow long after flood- 
ing. The practice is also of advantage in old rice fields which, shortly 
alter flooding, are overrun by the weeds called “ erba grossa ’’ {Ranunnda- 
me, Alisma Ptantago, Glyceria fluitans, Cypenis spp., etc.). Early cleaning 
will destroy these different weeds more readily and effectively, so that the 
next time it is done there will be nothing to remove but Faniam 
Cmgalli and reeds {Cyperus spp.). The treading down of the recently 
ploughed soil during the cutting back is rather advantageous than 
injurious through the ensuing consolidation of the soil. 

Early weeding has been adopted for several years by the brothers 
Sa.vcio, who have found that it promotes and improves the growth of the 
rice while reducing the total cost of the work of cleaning. 

751 - Experiments in Manuring Rice with Burnt Paddy Husk, in Burmah. - 

Thompsiont: K. unrl S.^W'YEr A. M.,in Department of Agriailture, Burma, Report- of 
Che Mimdalay .Agricultural Station for the year pp. ro-i’. Rangoon, 1916. 

The rice field used for these trials was dhndcd into 4 plots, i being test 
or control plots, while the other 2 were, for 5 years running, manured with 
biinit rice husk in the proportion of 12 000 lbs. per acre, which manuring 
was afterwards stopped. The appended Table sums up the results during 
the 7 years 190S-1909 to 1914-1915. 

Results of Manuring Rice with Burnt Husk, in lbs per acre, 
(average oj 2 plots). 
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In the first year of dressing with burnt husk there was a falling off i 
the yield, probably due to the fact that the late application had not allowe 
the burnt husk to mix thoronglily with the soil. In the second year thti 
was an improvement. In the tliird, fourth and fifth years a yield of 30,5 
and 64 % above that of the control plots was obtained respectively. Evt 
allowing for experimental errors, there is still sufficient margin to demcn; 
trate the beneficial effect of the dressing with burnt husk, which was du 
probably to the physical improvement of the .soil, which was of a claye 
nature, compact and impermeable. The after-effect of this dressing durir. 
the 2 years (1913-1914 and 1914-1913) when it was suspended w'as manifest 
ed by an exce.ss yield of 58 % and 38 % respectively; this decline, howeve 
seems to suggest that the effect produced tends gradually to disappear. 
The experiment will he continued. 

752 - Accumulated Fertility in Grass-land inconsequence of Phosphatic Manuring, 
Somerville W. of Rxiral V>.>iioiny in the riiivcrsity ot Oxford], in '1 he 

of the Hoard of A-iricuhure, Vf)l. XXII, Xo. > pp. 1 201-1 I.t-udon, Marcli 

This new contribution of the writer to the manuring question briiij 
out clearly the importance of the accnmnlatcd fertility resulting frcni coi, 
tinued dressing of permanent grass-land withslag. The greater prodiittici 
of meat, milk and stable manure obta.ined by means of these fertilisers;: 
consequence of the increase in forage production only represents a jrarif 
the benefit provided by such fertilisation, because, side by .side with tliegrt;; 
ter production of forage, an increased fertility is observed in the soil wliii 
is probably proportional to the increased production, and is a benel'ki,; 
effect of manuring grass-land with slag which has hitherto not been m;; 
ficiently appreciated. 

The experiments carried out show that this accumulation of fertility; 
in proportion to the quantity of slag applied, the period during which :?.; 
fertiliser exerted it.s action and the response of the soil to such fertilistr. 
As a result of the use of this accumulated fertility there were obtiiits: 
at Cockle Park, in 1914-1915, 70 per cent increases in wheat crops, and i? 
5th mustard crop (1913) showed no sign of exhaustion of this fertility. .1 
Denton Hil! and Arncot, where the grass land had been dressed with le-: 
slag and for a shorter time, the increased production due to the aceitm-il.'.: 
ed fertility was less notable; nevertheless it averaged 27 per cent for tlif 
lands considered. 

In view of the possibility of a larger extension of the tillage area:: 
England, the writer points to the importance of this excellent slag nwrya 
for natural grass land, as the farmers who have abundantly manured tb. 
grass lands will be the first to benefit by this stored up fert ility. ,\s ixirab 
superphosphate the Author is of opinion that even if it could do no nion tli 
accomplish a 10 per cent increase in 2 tillage crops, this would be sulli.iit 
in many cases to pay the original cost of the treatment. 
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- Chemical Determination of the Fibre Yieid of Fiax for the Purpose of Studying 
the Influence of Different Cultivation Factors on such Yield.— Icwix, ja„ in 

ii. ,'/ ihfmodamo (Agriculture and Sylviculture), pp. 224-246. 
PeLrograd, l-'ebruaiy 1916. 

The writer, after reviewing the different methods of steeping flax, de- 
ities the chemical niethcd devised by him in the laboratory of teclmolog- 
il chemistry for textiles in the Technological Institute of Petrograd. He 
nsiders it preferable to all others, as it enables the investigation of the yield 
jilne to be conducted under perfectly equal conditions dependent oidy 
I the will of the investigator. In otlier words this method affords the 
jsfiliility of obtaining comparative data for studying the influence of the 
fferent factors, for instance, manuring, on the fibre yield. 

The method consists in treating the flax stalfci with solutions of stdphu- 
c acid and alkalies in an apparatus .specially designed for experiments in 
1C treatment of textile materials with chemical reagents. This treatment 
carried out in a special boiler fitted with a feed heater and a centrifugal 
iiiiip ensuring continuous circulation of the liquid. After careful wasliing 
ivatw, thc'wct stalks are put through the press and afterwards dried in 
iiiTcut of air heated to a temperature not exceeding 40® C, ; they are kept 
three dajrs in this environment with constant humidity and temperature 
£1 which they are broken and combed. The flax stalks were chosen in 
ICC (liffcront places and three different groups of them were formed. The 
iiilts of the analysis, with reference to the percentages of weight lostbj" 
c stiilks after the chemical treatment, and the percentage of fibre yield, 
e as foil owes '. 
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On comparing tiie data in respect of loss of weight of the stalks with 
:>se of the ai'erage fibre yield, and allowing for the quality of the soil, 
liOi exerts great influence on the chemical composition of the flax stalks, 
(' necessary guidance lor .selection of this plant may be obtained. The 
ptiiinents carried out, however, are in the aiitlior’.s view only first trials, 
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and the chemical laboratory method of treatment of textile plants should 
be studied in fuller detail, being capable of a wider application and promis- 
ing important economic results. 

7.54 - Piassava Industry of British West Africa. — Bulletin vj the Imperial 

Vol. Xlir, Xo. -1, pp. 555-3.56. lyondou, October-Deceiiiber 1915, 

West African Piassava is a brushmaking fibre obtained from th 
leaf-sheaths of the wine-palm (Raphia vinifera). It is produced in most o 
the British West African possessions, but cliielly in Sierra lA^oi.e. 

The exports of piassava front Sierra Tcone in 1914 were 983 tons, valm 
£ 19 492, as compared with 839 tons, value £ 12 280 in 1913. The export' 
from Nigeria were 403 tons, value £ 5 117 in 1914, as compared with 22! 
tons, value £ 2 806 in 1913. No exports of the fibre from Gambia or the Gold 
Coast have been recorded in recent years. The piassava industry in the 
Gambia appears to be worthy of attention with a view to development. 
The palm grows on the banks of the river, which is navigated by ocean- 
going-vessds. 

In the course of preparing piassava in Sierra Leone, a fibrous, by-product 
is obtained which hitherto has not been utilised. In order to ascertain 
whether this material has any commercial value, a sample was forwarded 
recently to the Imperial Institute for examination. 

It consisted of a matted mass of reddish-brown fibre, resembling coir 
in appearance. The material was fairly clean, the fibres were very irregular 
ill size, strength and length ; this latter varied from i to 3 ft,, but was 
mostly from about 20 to 30 in. The fibre contained 9 per cent moisture ; 
3.4 per cent ash ; 65.8 per cent cellulose. The material would be accepted 
on the market as a substitute for low-grade coir, and would realise about 
£ 6 to £ 8 per ton in London, if shipped in good dry condition in press- 
packed bales (March 1915). 

755 - Influence of Green Manure on the Germination of Oil Seeds. — sec No. ru 

of this B\iUeiin. 

756 - Investigations in Reference to Henna .— cortesi i'. ami tommasi c.,in .-Iiiii'm 
della R. Stiizionc Chimica-A^raria Sipe^-imenMe di Ro 7 Ma. Series IT, Vol, VITI, p]T —-ir 
Rome, i‘)i6. 

Tills short monograph sums up the results of botanical and cliemiwl 
investigations with a view to determining the methods of cultivation, lists, 
adulteration and market conditions of this plant, which is of considerable 
economic importance for Tripoli. 

I. — Botanical Investigations. — The data and description of the 
plant prompt Cortesi to adopt themmeol Lawsoniainermis]/. in the wide 
sense rather than that of Lau’sonia alba Lam, contained in the Index ke- 
WENSis, because it was LinnE who named the Lawsonia genus and al- 
though the difference between inermis and spittosa corresponds to two epnchi 
in the age of the plant, the specific name of L. inermis should be kept (as 
Koehne also thinks) on grounds of priority. The plant, which is ciiltivalefi 
in all tropical regions, may reach a height of 23 feet. The obovate or oblong 
nr widely lanceolate leaves are 12-67 mm in length and 5-27 mm in widtli. 
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'he colour of the flowers, white in theo/fta variety, is pale sulphur and also 
ariegated in the variety. The leaves are the most important part 

sed and a careful description is given, together with a series of ineasure- 
leiits. The commercial product is formed by the dried leaves, which are 
irely whole, and are greyish green or yellowish bromi in colour according 
the age of the product. Impurities are often mixed with these leaves, 
iich as pieces of branches and fruits, and debris of other plants, which must 
e regarded as added for fraudulent purposes when found in considerable 
uantities. 

Henna has been used from the most remote times as a dye plant by the 
la.stem peoples ; the Arabs use it as an excellent cosmetic for different pur- 
uses and also as a medicinal plant. Its dyeing qualities are widely uti- 
sed for wool, silk and wcod, and in Europe it is also esteemed as the 
aly really harmless vegetable dye. From an analysis of .several samples 
rming from Tripoli, the writer found that the most usual frauds and adiil- 
;rations consist in the addition of fragments of fig, pomegranate, olive, 
aim and other leaves or wood, thoroughly ground and mixed to the 
ordered product. 

The cultivation of henna is very extensive in the fields of Tripoli and 
. always irrigated. The plantiets are raised in nurseries aud transplanted 
1 the spring, being planted in parallel rows at a distance of 50 x 50 cm. 
,0 manure is applied. Irrigation is carried out every 0 days. The plaii- 
ition is hoed in the spring and sometimes again in the autumn, and 
ime weeding is done. The crop lasts about 12 years, the maximum 
rowth being reached in the second or third year. The crep is usually 
iken off in February and August or September, the whole of the above- 
'ound part of the plant being cut. The annual yield of dried leases 
tries from 15 to 19 cwt per acre. 

— Chkmic.u, IjJfESTiG.vnoxs. — According to Toiiii.tsi henna is 
te of the few plants which have escaped the vigilance of plant chemists, 
he appended table gives the results of direct analyses and other addi- 
nnal determinations : 
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The tests of the watery extract of the plant proved that the tannic sub- 
stances contribute very much to imparting the different shades to wools, 
mordanted or not with metallic salts, and dyed with the extract of the bran- 
ches or leaves. Dye tests made with cotton, wool and silk are dealt with 
in a table where it is shown that the results with cotton are insignificant, 
while with wool and silk the pigment is fixed even without mordant. The 
writer extracted the pigment from the leaves in the form of fine tufts of 
orange-yellow needles in a quantity of 2 grams per kilogram of dried henna; 
this pigment behaves like an acid dyestuff. 

757 - Production of Medicinal Plants in Italy. — Coktesi fabkhio in Natma, Rirhk 

Vo! VH,pii.i-I.1. Milan, January-AprilioiO. 

(leiieral coiisideratious cii the conditions of the growing of and trade 
in medicinal plants in Italy, followed by : i) a list of medicinal plants (7S) 
found wild in the Italian flora, and a synoptic table of their geographical 
distribution in Italy i 2) a list of the average prices quoted on the princi- 
pal Italian markets for the chief medicinal drugs before and during the lui- 
ropeau v\ar ; 3) a table of Italian imports and exports of the principa. 
medicinal drugs during the years 1912 to 1914. 

The Italian flora is leiy rich in wild medicinal plant.s, but the trade 
in these is far from being as considerable as it slionhl be, ’’/jq of it beingin the 
hands of ignorant herbalists. Italy ].)rodnces and exports (whole nr in 
parts) the i'ollowiiig medicinal plants : 

Absinthe, aconite, adonis, agaric, almond, angelica, common aniseed, 
arnica, burdock, belladonna, borage, lield camomile, Roman camomile', 
maidenhair, centaury, chicory, couch-grass, hemlock, colchicum, cnmiii, 
digitalis, hellebore, eucalyptus, enpatory, male fern, fennel, gentian, po- 
megranate, juniper, germander (officinal), hops, hyssop, iris, master-wort 
(root), henbane, laiiiel, cherry laurel (leaves), lavender, lichen, flax (sccdi 
mallow, wood\- nightshade, lily of the valley, mainia, bugleweed, melis-a 
(balm), ninstaid (seed), mint, perforated St. John ’s-wort, myrtle, walmit 
(leaves), poppy (heads), herb patience, parietary, dandelion, plantain, 
phcllaiidriiim, pulicaria (seeds), bear-berry, liquorice, castor nil plant, 
rosemary, sweet-rush, soapworl, sage, squill, spurred rye, stavesacre. thons 
apple, eider, lime tree, thyme, marsh clover, saft'ion, coltsfciit, valerian, 
violet. 

Some of these plants, .such as mallow, field camomile, castor oil, etc,, 
although partly exported also need to be imported, the production belli!! 
insufficient to meet the demands of national industry. 

In Italy, the production of essential oils is at present confined to Sicily 
and Calabria, with regard to citrus oils, and to Piedmont for peppermint 
oils. In 1914 Italy exported; essential oils cf citrus fruits, 74 55 *^ ewtef 
a value cf £ 484 326 (as against 92 776 cwt value £ 603 822 in 1913I : 
spirit cf peppermint ; 23 521 cwt value £23422 (as against 43 885 ewf value 
£ 43 698 in 19T3I. The Italian spirit of peppermint is of absolute purity 

Trials of aloes cultivation (Alot vulgaris Laink.) liave been undertaken 
in Sicily, and a juice fairly rich in active principles appears to have been 
obtained from the leaves. Sicily possesses almost a monopoly of the pm 
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auction of manna (i), which it exports to ah parts cf the world. Tuscany 
and the province of Verona produce the best qualities of iris (Iris florentina 
1., I. germamca L., and I. pallida Lamk.). Some time ago, i e before the 
appearance on the market of Russian liquorice (probably Glycyrrhiz^ ura- 
Icnsis Fisch.) and liquorice juice prepared in a factory near Tiflis the most 
important liquorice-growing countries (G. glabrah. and G. sMnata L.) 
were Italy and Spam. The Italian liquorice plant is chiefly used for the 
extraction of the liquorice juice, which is exported thrcughcut the world. 

Many plants rich m alkaloids and glucosides find suitable conditions for 
their growthin Italy ; these a re principally belladonna, henbane, stramonium 
aconite and digitalis. The Italian belladonna, especially that of the Abruzzi 
is excellent, but its prcduction is not sufficient for home consumption ■ the 
same applies to henbane and stramonium. In Brianza, at Rninate Civiriio 
and their environs (province of Como), there are fields where digitalii is 
chiefly grown for pharmaceutical purposes. In Sardinia, chiefly in the fo- 
rests of Ortobene, beyond Xuoro (province of Sassari), large quantities are 
found wild, but are rarely harvested. Cultivation of the opium poppy (Pa- 
paver somnfmm L. var. album) has long been carried on successfully in 
Sicily. The castor oil plant is extensively grown in Italy, especially in Ve- 
netia, but a considerable quantity of seeds cf this plant is imported. In 
1914 such imports amounted to 191127 cwt worth £120401 (as against 
217 5S1 crvt worth £139 192 in 1913). The exportation of castor oil was 
4954 cwt worth £12 949 in I9r4 (against 10 442 cwt worth £ 19 520 in 1013). 

As regards saffron {Crocus saliviis L.), Itah exports it to the value of 
about £ 8 000 per year, but imports from Spain So to 90 cwt per year 
of a value cf about £ 20 000. The competition of Spanish saffron with that 
of Aquila was greatly assisted by the standard packing in small sacks of 
4.4 lbs. leadsealed and guaranteed, which contain the pure stigmas. 

I'inally, the Author advises that in addition to trials of alces and opium 
poppy cultivation in Italy, the growing of Spanish camomile, hvdrastis and 
camphor should be begun. 


;j 8 - Bridge Grafting of Fruit Trees. - fi.btcher w. r., i„ r. s. i)zt>arim-nf oi 1 ..,,0,1. 

Urn-, Farmers' Balldin No. 710, .S pp., 7 ilg. Washington I). C., Fcbiuary ii , 6. 

For the treatment of trees that have been girdled round the base of the 
trunk by injuries due to quadrupeds, parasitic insects, or mechanical 
agents the writer advuces “ bridge grafting made bv using .scions or 
small limbs to connect the two portions of the bark of a stock which have 
been separated by injury, the ends of the scions uniting with the uninjur- 
ed parts above and below the wounds. The accompanving illustrations 
indicate the way 111 wliich the combinations of these scions' form bridges 
nt bark over the previously e.xposed part of the wood, the plant consequent- 
ly contmmiig a healthy life. 

When the girdle of bark removed from the trunk is too wide to permit 
c a ove grafting, young plants of the same species arc transplanted 
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round the base of the tree. All their branches are cut away and the top 
of their trunk is grafted into the trunk of the tree below the upper edge of 
the wound. The old tree is thus provided with a new root system which 
enables it to survive. 

759 - The Fruiting of Trees in Consecutive Seasons. — duke of bedkokd and pickeeikc 

S. U. Fifteenth Report of the Wobutn Experimental Fruit Farm, pp. 1-19. I^ondon, 1916. 

The view that fruit trees tend to bear heavily and lightly in alternate 
seasons is often made the basis of a recommendation to thin a heavy crop 
borne one year, in order to obtain a better crop the succeeding year. It 
appears, however, that the tendency towards alternate cropping, as it may 
be called, is very feeble, and that there is at the same time an equaUy 
potent tendency towards consecutive cropping, that is, that a tree bear- 
ing particularly well or badly during one season, will probably do the same 
in the succeeding season, whilst the chief factor in determining good or poor 
bearing is undoubtedly the atmospheric conditions, and not any innate tend- 
ency of the individual tree to either alternate or consecutive fruiting. The 
existence of a tendency towards alternate bearing is indicated by the 
fact that young trees, if prevented for four years from bearing after they 
have come to the age for so doing, will bear exceptionally heavy crops as 
soon as they are allowed to bear. But it was only in one series of expe- 
riments on some 300 young apple and pear trees during the seasons 1899 
to 1903, that such a tendency was actually recognised. Observations on 
the same trees, made when they were younger, during 1894 to 1897, 
showed that their tendency then was towards consecutive bearing, and 
in another case of apple trees where the observ'ations apply to over 5 700 
instances, extending from 1904 to 1915, the tendency has been, with only 
one slight exception, towards consecutive bearing But this tendency 
affects the results to only a slight extent, about 12 per cent, the remaining 
88 per cent being attributable to peculiarities of the season, and not to 
the individual behaviour of the trees. It is noticeable that the prepon- 
derating influence of external conditions becomes more marked as the 
tree is left more to its natural habits, i. e., as it is less pruned, and, also, 
as the age of the tree increases ; and it is more marked in the case oi 
trees on the paradise stock than in these on the crab stock, this being 
doubtless a consequence of the latter coming less rapidly to full maturity 
than the former. 

If, in a plantation consisting of a large number of individual trees, 
whether of the same or of different varieties, it is found that good and bad 
fruiting seasons alternate with each other, it is evident that such alterna- 
tion must be caused by some conditions affecting all the trees alike and 
not to any tendency to alternate bearing exhibited by the individual trees ; 
for such a tendency, if it existed, would be exhibited by different trees 
in different seasons, and the effect of it would be to bring about uniform 
production in the plantation as a whole. The alternation of good and bad 
years has been uniformly exhibited to a most marked extent in some 
plantations available for observation over a period of 20 years. As the 
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iajury to these crops has nearly always been due to spring frosts, it is 
Evident that the alternation of good and bad years is due to the tendency 
[,f such frosts to occur alternately in consecutive seasons. 

60- New or Noteworthy Tropical Fruits in the Philippines.— wester p. j., in The 

Philippine Agricultural Revifiv, Vol. VIII, No. 2, pp. 103-114, plates VI-IX. Manila, 1915. 

It is pointed out that many tropical fruits might be grown much more 
videly than they are now, and attention is called to the following species, 
little known comparatively in the eastern hemisphere, or even in the Far 
East, except in the Philippines, and .some of them quite new to fruit 
growers 1 

Antiiesma Bunius Spreng. (“ Bignay "). A member of the Euphorbia- 
‘eae, a native of Malaya common to the Philippines. 

Dillenia philippinensis Rolfe (“ Catmon ”). Fam. DiUeniaceae, native 
lid common in the greater part of the Philippines, but rarely cultivated 
Isewhere. The fruits, which arc too sour to be eaten raw, are excellent 
i-hen cooked. 

Lansium domesiicum Jack. (“ lainsone ”). Fam. Meliaceae, very much 
ultivated in the Philippines for the Manila market. 

Eugenia Curranii Robinson (" Lipoti ”). Fam. Myrtaceae, very prob- 
bly native to the Philippines, rarely cultivated. Its fruit, too sour for 
fdng raw, forms an excellent jeUy. 

Diospyros discolor Wild. (" Maholo ”). Might be beneficially crossed 
th kaki, the fmit of which would give its aroma to the hybrid. The 
maholo ” would provide the plant with the means of adaptation to trop- 
jl climates, 

Garcinia Mangostana L. (“ Mangosteen ”). 

Arctocarpus odoratissima Blanco (" Marang ”) and A. elastica Reinw. 

Gomihan "), 

Sandoricunt KoetjapeCButm.) Merr. (" Santol”). Fam MeUaceae, native 
) Malaya yielding one of the best known fruits in the Philippines. 

GarciniadukisKnrz. {“ BunAi’'). Fam. Guttiferae, This plant is only 
)iiiid wild in the Philippines. The fruit i.s of fine appearance and the pulp 
•ee from fibre. It is too sour and too lacking in sugar to be eaten raw, but 
jrni.s an excellent preserve. Its composition is as follows : 


'lltT _ 84.,|2 % 

Lsoluble matter 6.78 

rolein (N'X 6.25) 0.82 


luvert sugar 2.(14 % 

Acidity (citric acid) 3.61 

.\sb 1.73 


Canarium ovatum, Engl. (" Pili ’*). This member of the Burseraceae 
rows wild in some parts of the Philippines. It is not cultivated. Its 
uts are very widely used. There is a form with long nuts (55 to 70 mm. 
ndmore), and another with shorter ones (45 to 60 mm). The chemical 
«nipo,sition of their kernels is identical, as shown by the following Table. 
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Percentage Composition of the Kernels of the “ Pili ” Nut. 


Water 

i-'at 

Protein (XX 6.25) - 

Sucrose 

Reducing sugars . . 
Starch (by diilercuce) 

Crude fibre 

Ash 


IX)Dg NuU Short Nuts 


2-79 % 
74-37 
12.06 
0.88 

0.45 

4-33 

2.15 

3.97 


2.9 % 
72.53 

11.88 

0.66 

1-35 

511 

2.42 

3-15 


761 - The Brazilian Pitanga (Eugenia uniflora L.), an excellent Fruit Tree.- 

Shamel a. D. and Popence Wilson, in The Journal of Heredity, Vol. VII, No. ; 

pp. 179*185, 2 fig. Washington, P. C., April 1916. 

During their stay in the State of Bahia (Brazil), the writers frequently 
observed the “ pitanga " in the regions occupied by citrus plantations. The 
“ pitanga " cultivated as a tree (sometimes reaching a height of 33 to 39 feet), 
bush or hedge, yields a fruit resembling the cherry, but deeply lobed and 
with a much more distinct flavour. 

The “ pitanga ” is native to Brazil, where it occurs widely. In the 
States of Rio de Janeiro, Parana, Santa Catharina and Rio Grande do Sul 
it occurs wild along streams and on the skirts of the forests. It is also cul- 
tivated in other States. The Portuguese long since imported it from Brazil 
to Goa. Outside Brazil its cultivation is very limited. It is met wilt 
in the following countries and localities ; Botanical Garden of Saharanpu: 
(British India), Ceylon. Hawai, Algiers (where it is known as " Cayenue 
cherry ” or “ square cherry ”), Cuba, Florida and California. In the two 
last countries, where the “pitanga” fruit is known as the "Surinam 
Cherry ”, it is little grown, but thrives wonderfully. The cultivation « 
the “ pitanga ” therefore appears to be possible wherever citrus tree 
thrive, and is capable and deserving of great extension. 

Reproduction of the plant is by seed. The seedlings show much k's 
variation than those of several long cultivated fruit trees. There bein' 
several different forms and marked varieties in each tree, the species should 
be greatly improved by selection. 

The “ pitanga ” suffers greatly from frosts, but it has withstood tea- 
peraturc-s of about — 2.0® to — 2.6“ C. Although originating from uioi?: 
region, it is re.sistant to drought and prefers light, sandy, loamy' nr limestone 
soils. 

The seeds germinate well if sown fresh. It is advisable to sow them in 
loose earth in pots inserted deep in a hot bed, replanting when the sccdlir.ijs 
are about 4 in. high in pots in a warm bed, and to water frequently during 
the winter. Plants permanently planted out require no further special care. 

The shortness of the period between flowering and ripening of the fruit 
should be noted : it is 3 weeks in Brazil, and 5 or 6 weeks in Florida. In 
Brazil the plants flower in September and yield a small crop in October. 
They again blossom for the principal crop in December or January. In 
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orida the principal crop is gathered in JIarch, with some late fruit up till 
ay or June. Sometimes there is a second crop at midsummer. In Cali- 
tnia the crop is gathered in September or October. 

Both in Brazil and Florida fructification is abundant and very regular 
hen once the plants have attained a sufficient age, as they require seve- 
1 years to reach full bearing. 

The Table shows the composition of the " pitanga ” fruit cultivated at 
Hawaii ; 


Water yo.7 % 

Dry matter 9.3 

Dry matter insoluble in water 1.93 

Acids 1.44 

I'roteiu 1.02 

Total sugars 6.06 

Fat 0.60 


The fruits are eaten raw, or made into jellies, sherbet, liqueurs, sy- 
.ips and wines regarded as medicinal (aperient and digestive). The leaves 
re widely used at Bahia for ornameutal purposes. 

62 - Hybrid Direct Bearers in the Regions of Cdtes du Rhone, France, in 1915. — 

Desmoulins -V.and Vill.crd VMu Pro^ri'H a-ncoUd i-iiicde, 330! Yvar, Xu. lu, pp. 22S- 
234; Xo. ri, pp. 25^-360; .No. 12. i>i). 274 - 2 .IU; X'4». 13. pp. 306-311. -riunl]>ollior. :\Iarch 
3, 12, u) and 26, ]{)i6. 

The observations made in 1915 (ibtli year consecutive observations) 
I) are of peculiar importance, because of the exceptional virulence developed 
IV mildew throughout almost the whole of the French vineyards. The dif- 
ereiit Vinifera suffered very badly. 

The collection forming the basis of the writers’ observations, and wliich 
increased year by year with the principal new products, is located in the 
illey of the Rhone, cn essentially gravelly Alpine alluvial soil, without 
ly limestone and containing numerous icunded pebbles. This soil, with 
edium fertility, is highly sensitive to drought and combines very favourable 
editions for ascertaining the real value of the liybrids under observation, 
i those with poor phylloxera-resisting powers suffer speedy deterioration. 
11 the varieties observed are free stocks. 

Two tables sum up the numerical results of the observations made in 
915, The first gives, for each variety observed, the age. colour of grapes, 
.me of ripening, resistance of foliage and grape bunches to mildew, vigour, 
;rtility, size of bunch, compactness of bunch, size of grapes, cultural par- 
iculars etc. The second table indicates the fnllnwing, in respect to the dif- 
erent varieties the must of which has been analysed (62 analyses altogether): 
verage weight of bunches, general health, bunches, day of harvesting, den- 
ity of must, corresponding degree of alcohol, acidity of must. 

A description is given of the hybrids whicli yielded the Ix-st results. 


(l) !'m UiL- ob,crviitiiins in H414, see /?. I'n s, No. 1301. 
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and the direct bearing hybrids are then classified as follows from differen 
points of view: 

I. — Classification of the Hybrids according to their Resist anc: 
TO Mildew in 1915 : 

A) Hybrids capable of dispensing with all spraying in normal yean 
but which may receive one application to advantage, though such is hi 
indispensable in wet years: Couderc 7I20 (the collection of which unde 
obseivation dispensed entirely with spraying even in 1910 and 1915) 
132-11, 142-26, 162-5, 162-97— Seibel 438, 793, 867, 4995. 

B) Hybrids which may be left unsprayed in normal years withon 
damage, though always receiving one application with benefit ajter flower 
ing, and which in wet years require 2 applications for complete preser 
vation: Berthille Seyve 450, 618, 822, 872, 1129 — CaiUe 16 — Che 
vallier 3401 — Castel 120, 315, 1028, 6239, 19422 — Couderc Baronne 2 
503, 28-112, 106-38, 106-46,106-31, 162-46,171-56, 202-75,226-58,235-120 
272-60, 286-68, 299-35. 337-50 — Juris 102 — Malegue 829-6 — Maureai; 
2 — Peagei-i8 — PerbosN'®T-46 and N® 6-53 — Seibel 1,73,82, 84, 128, 135 
209, 844, 858, 880, 1000, 1077, 2006, 2007, 2052, 2658, 2660, 2666, 2709, 2806 
2821, 2S59, 4109, 4121, 4132, 4271, 4499, 4589, 4595, 4596, 4614, 462s, 
4629, 4633, 4638, 4643, 4643, 4648, 4656, 4657, 4667, 4669, 4677, 4681, 4683, 
4696, 4702, 4707, 4709, 4718, 4720, 4725, 4737, 474S, 4762, 4768, 4782, 485J, 
4871, 4955, 4964, 4970, 4979, 4995, 5024, 5090, 5091. 

C) Hybrids requiring 2 sprayings in normal years, one before fiowerin: 
and one after ; and requiring additional application in years favourable It 
mildew, Couderc- Baronne 4, 151, 156; Gaillard 157: Malegue 474-5; 
Peage 5-10, 517; Seibel 2653, 2655, 2686, 4111, 4151, 4271, 4433, 4461. 
4591, 4615, 4636, 4662, 4716, 4767, 4951, 4969. 4973, 4989, 5061. 

D' Hybrids requiring nearly as many sprayings as the Vinifera: Ma- 
legue 469-9, Seibel 4616, 4968, 4991, 4999, 5001. 

II. — Classification according to the intensity op colour 0 : 
THE must; 

1) Hybrids with pink or light red must : Couderc 202-75, Seibel 1000 
2859. 

2) Hybrids with ordinary red must : Couderc 7120, 132-11, 162-9; 
363-N, Seibel I, 4271, 4268, 4643, Malegue 829-6, Berthille-Seyve 6i8, 822 

3) Teinturier ” hybrids, with dark red must : Couderc 106-46 {demi 
teinturier); Seibel 128-2007, 2660, 4499: Berthille-Seyve 872-1129. 

III. — Classification of hybrids according to the nature oi 
THE soil in which THEY SEEM TO THRIVE BEST (the limestone factor is disre 
garded in this classification : in limestone soils grafting must be resortK 
to for hybrids not possessing sufficient resistance to chlorosis) : 

A) D r y Soils. — Can be planted out freely ; 

1) isi period black grape: Couderc 202-75 Seibel 1000, 2859, 4693 
BerthiUe-Seyve 872, 1129. 

2) 2nd period black grape : Couderc 162-97. 

3) Black grape, end of 2nd or yrd period of ripening: Couderc 7120 
132-11, Berthiile-Se\’ve 822. Seibel 4271. 
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4) While grape, xst period: Couderc 272-60, 162-5, Berthille-Seyve 450 

5) White grape, 2ni period : Seibel 793, 858, 867, 4633. 

6) While grape, end of 2nd or yd period : Seibel 4595, 4762. 

B) Medium Soils. — Can be planted and cultivated free : 

1) lot period black grape : Those mentioned for the dry soils plus : 
Seibel 128, Couderc 10^46. Seibel 4499, 4628. 

2) 2nd period black grape ; Couderc 162-97, Seibel 2007, 2660, Bethille 
Seyve 618, Malegue 829-6, Couderc 363-N, 

3) Black grape, end of 2nd or yd period : Those mentioned tor the dry- 
soils. 

4) 1 st period white grape : Those mentioned for the dry soils, and also : 
Castel 1028, Seibel 880, 4681 Gaillard 157. 

5) 2nd period white grape : Those mentioned for the dry soils, and 
also : Castel 13 706, Seibel 4657. 

6) White grape, from end of 2nd or yd period : .\s for the dry soils, 
and also : Seibel 4595, 4762. 

C) Good Soils. — Can be planted free : 

1) 1st period black grape : Seibel 128, 4199, 4628. 

2) 2nd period black grape : Seibel i, 2007, 2660, Berthille-Seyve 618, 
Mailgue 829-6, Couderc 363-N. 

3) Black grape, end of 2nd or yd period : Couderc 7120, Berthille-Seyve 
822. 

4) isf period while grape : Castel 1028, Seibel 880, 4781, Gaillard 157, 
Couderc 299-35 (Muscat du Moulin). 

5) 2nd period white grape : Castel 13706. 

During iheir observations the writers found that the quantity of grape 
produced increased up to the 6th year of Hfe of the hybrid, and then remain- 
ed more or less constant. 

By resorting to grafting for hybrids also, their length of life is increased 
and the range of adaptivity and utilisation of the different varieties of hy- 
brids is very much extended. The question, however, of affinity of the direct 
bearing hybrids with the principal grafting hosts is not very well brown as 
yet. Save for a few exceptions, hybrids are generally good scions, espe- 
cially for hosts of Vinifera strain (Franco- .\mcrican), especially on the various 
Riipestris x Vinifera. 

763 - Observations on Direct Bearers at the Royal Oenological School of Cone- 

gliano, Italy. — D.U.mASSO G., in Rivista di Vtticoliura,, Enoh^iu cd Year 

XXlI, Series V, Xo. 4, pp. 57-62, No. 5, pp. 74-78, No. 6, pp. 90-<i2, No, 7, pp. luS-m, 
No, S, pp. 127-129. Couegliano, February 15, March 1-15, April 1-15, 1916. 

These observations, made during the wine season of 1915, relate to 
the following hybrids : Castel 120, 1028, 3917, 4233, 5009, 6011, 6030, 6606, 
7214 black, 7214 wliite, 13317, 13320 ; Couderc loi. 603, 84-3, 93-5, 1305, 
4308, 4401, 74-17, 82-32, 106-46, 126-20, 126-21, 132-11, 198-21, 199-88, 
267-27, 28-112, 746-51, 202-137 ; Seibel i, 156, 1004, 1077, 2007 : Alicante 
Riipestris Terras No. 20 ; Foumie. 

The following hybrids showed the best qualities : Seibel, i, 1077 ; Cou- 
derc 4401, 106-46 ; Castel 6606. All the last named gave a fairly abundant 
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production, an ordinary (red) table or semi-blending wine without foxy 
flavour, and of good quality. They also were found to posses great re- 
sisting powers to fungoids diseases. (The locality where the experiments 
took place being immune from phylloxera, it was not possible to test the re- 
sistance of the hybrids to this disease). 

Among the mediocre hybrids, which are at any rate still worth keeping 
under observation, possessing some good qualities, the writer mentions : 
Castel 5009, 6030, 7214, 13317, 13320 ; Couderc 603, 4308, 96-32, 267-27, 
746-51, 292-137 ; Seibel 156, 2007 ; Foumie. All of them yielded a suffi- 
cient or abundant crop of mediocre or even better quality, and a wine with- 
out foxy taste. They all proved very resistant to mildew and Oidiuni, 
Even in a year as unfavourable as 1915, both these last hybrids and those 
mentioned above remained perfectly healthy without any treatment being 
applied to them. 

.With the exception of Couderc 746-51 which has white grapes, all the 
hybrids mentioned as good or mediocre have black grapes. In the entire 
collection there was only one white-grape hybrid which was mediocre, 
Couderc 746-51. In addition, it has the defect that it yields a wine not 
entirely free from foxy taste. 

764 - An Interesting Problem in Connection with Radial Pruning. — d.vlmasso G ,,iii 
La Rivhta di VUicoltura, Etv)lo<^ia cd A°raria, Year XXH, Series V, No. 10, pp, 156-15;;, 
Concgliano, -May 15, 1916. 

Radial pruning has elicited interesting discussions as to the method of 
its application, and the question whether on each rod {" cordon ”) small 


Table I. — Riesling Itdlico {hill). 

Production per vine , ^ Acidil.v oi must Ripening indei 


Year 

Small 
arcs 
shorter 
at base 

Small 
arcs 
longer 
at base 

Small 
arcs 
longer 
at base 

Small 
; arcs 

1 shorter 
; at l>ase 

Small 
arcs 
longer 
at base 

Small 
arcs 
shorter 
at base 

Small 
arcs 
longer 
at base 

Small 
arcs 
shorter 
at base 

19II .... 

4-35 

3-46 

19.30 

; 19.65 



_ 



1912 .... 

4.40 

3.60 

19.70 

18.60 ; 

— 

— 

— 

— 

1913 .... 

5-95 

4.66 

20.40 

: 19.75 

9.80 

9.75 

2.08 

2.02 

1914- • • • 

3-93 

2.94 

21-35 

22.20 

7.12 

6.74 

3.00 

3.28 

1915 .... 

2-37 

3-05 

22.30 

' 6.56 

6.56 

6.18 

3-40 

3-83 

Averages 

4.20 

3-.‘>4 

20.61 

20.78 

^ 7.83 

7.56 

2.83 ■ 

3-0^ 



Table II. — 

Cabernet franc [hill). 



1911 .... 

7.222 

: 5.410 

19.00 

18.40 

— 


— 


1912 .... 

2.722 

‘ 2.058 

21.50 

21.80 

— 

— 

— 

— 

1913 .... 

5.000 

^ 2.850 

20.53 

20.28 

9-25 

9.25 

2.21 

2.19 

1914 . • • • 

8.550 

; 5-470 

19.65 

19.30 

9.08 

8.25 

2.16 

2.34 

1915- ■ • ■ 

5.830 

1 4.600 

21.40 

. 20.05 

7.87 

6.90 

2.72 

2.99 

Averages 

5.865 

: 4-077 

20.41 

^ 19.96 

8.70 

8.13 

2.36 

2.47 



FOHKSTRY 


9S5 


uit-setting arcs of uniform length should be left or whether they should 
e longer at the base or at the end of the section, has not yet been solved, 
tic Author, after reporting the different opinions of TrEntin, Saxnixo 
„(] S'tRADAjoi,!, sets out the results of the trials carried out (or the last 
rears at the Wine .School of Conegliano, in two vineyards situated in the 
pper part of the farm of that school. It is obvious from the two following 
jbles, that for horizontal or slightly oblique radii itis advisable to leave 
lie arcs at the base longer. The production per unit shows a marked 
idvantage on the part of the arcs longer at the base, and this quantitative 
iflerence more than makes up for the slight detriment to quality. 

- Program for theTriennal Period 1915-17 arranged by the Swedish State Institute 
of Experimental Forestry {.Av styrelsen tor .Statens .Skugsfbrsoksaastall fur Lrearspe- 
riodetl I9i5-tai7 faststfihf arbetsprogrom). — Meddt’hndi'n fr&u Slalt’as 
diilt, Fart 12, 11)15, pp. .sS-60. Stockholm, 1916. 

Following a meeting of the members of the governing Council and 
e professors of the Swedish High School of Forestry and of the Institute 
Experimental Forestry, together with three specially summoned experts, 
leprogram of work to be followed at the Institute of Experimental Forestry 
IS been sanctioned, with the right for the Institute to carry out minor in- 
fstigatioDS not laid down (i). 

I. — The questiok of REGENER.mo>;. 

a) Seed investigations. 

Investigations shall be begun for the discovery of the most suitable 
ne for gathering cones and as regards the keeping of forest soed.s (Forest 
ction). The biology of germination of the most important forest trees shall 
studied, with special attention to the conditions of germination offered 
I the soil (Physical Section). The experimental plots for the investigation 
the percentage of soil germination of the Norriand pine-seed shall be 

I .ised and the results prepared for publication (Forest Section). F..\isting 
eas for testing seeds of various origins shall be revised when so required 
'crest Section). 

b] Special measures for securing natural regeneration. 

In suitable places experiments by means of thinning in accordance with 
f.tG.VER’s method .shall be carried out (Forest .Section), and in connection 
rcffitli the seed-producing capacity of forest margins of different compo- 
ion shall be studied (Forest .Section). The degree of regrowth in cleared 
ids shall be investigated in connection with their lie as to the points of 
e compass ^Fo^est Section), The effect of brushwood burning and com- 
ste clearing of the soil shall be investigated with regard to the supply of 
logcn in the soil (Physical Section), 

c) Measures of fore.st cultivation. 


(0 .V prt'seribod in ^ ly of the new Royal lustniclions for tlxc Stale Iii.rtitiUr' til Kxpt- 
nial I'orustry (Cf. Km,)!. Mitjjs nddi^a in,)truktion lor 5ko,:s!brsbhtiH))!,ill : r . ,a 
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The experiments instituted for the investigation of the most suitabl 
time for sowing in Norrland shall be continued (Forest section) . Existiu 
experimental cultures with pine and spruce in various combinations sha 
be revised, if need be (Forest Section). The course of growth in the root 
of planted trees shall be investigated with a view to the discovery of ti 
most suitable time for planting (Forest Section or Physical Section). 
d) The problem of regeneration in special types of forest. 

The investigations previously carried on concerning the difficulties j 
regeneration on the pine-heaths shall be continued so far as is necessarj' fo 
the completion of a report concerning this problem (Physical Section). 


11 , — Proceedings as regards the comfosition op porests. 

a) Slight and extensive thinning operations. 

Existing areas for slight and extensive thinning shall be revised 
necessary, and new areas shall be arranged so far as time permits, chiefly 
pine forests and spruce forests of low productivity and in spruce fore 
in Norrland of all grades of productivity, in the birch forests of Norrlai 
in certain forests composed of aspen and oak, and in mixed coniferous fore 
(Forest Section). In the last named mixed forests there shall be arranj 
areas of young seedlands or plantations in order to throw light upon the b 
way of raising forests of mixed composition (Forest Section), 
i) Alteration of ground flora. 

In some of the more suitable e.xperimental areas for heavy thinni: 
the ground vegetation shall be investigated in accordance with the R.u' 
KLAER method, as modified by Lagerberg, in order to obtain fixed poit 
for estimating the effect of the most thorough thinning upon the groin 
vegetation (Physical .Section). 

III. — Diseases and injuries op forest trees. 

a] Diseases and injuries caused by fungi. 

The occurrence and spread of the roots in the spruces whose tops we; 
broken off during the winter of 1910-11 shall be examined (Physical Section 
Moreover the roots of coniferous trees shall be taken up for closer invest 
gation, with special attention to the conditions in the over-aged forests i 
Norrland (Physical Section). 

h) Injuries caused by insects. 

Investigations shall be instituted as regards injurious insects both i 
spruce cones and pine cones and in forest plants in nurseries. The esten 
of the increased ravages of bark beetles in certain districts shall be studie" 
and at the same time knowledge of the known methods of effectively de; 
ing with these last named insects should be spread amongst forests owna 
In addition to this, should other insect ravages take place, studies shon 
be instituted and advice given as to the checking of their ravages (Entom 
logical Section). 
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IV. — Races op forest trees and the serviceableness op foreign 

FOREST TREES TO SWEDEN. 

a) Race studies of spruce and pine. 

Previous plantations of plants raised from selected seed shall be looked 
after so far as is necessary (Physical Section). 

b) German spruce seed. 

Existing stocks of plants of German spruce shall be used for the laying 
out of experimental areas, and the stock of plants shall be handed over to 
the superintendent of forest-districts (“ revirs ”) with the request that they 
may be used in the forest cultures of the district (Forest Section). 

Cj Larch. 

Further areas shall be laid out in larches, after which the results of 
the investigation into this kind of tree shall be prepared for pubhcation 
(Forest Section). 

V. — Investigations concerning forest land. 

a) Types of soil. 

With a view to effecting a systematic survey of the different types of 
forest land in Sweden an investigation of the most important types shall 
be begun, in which attention shall be directed both to the genesis of the 
types and to their value from the standpoint of forestal productivitv (Phy- 
sical Section. 

b) The genesis and improvement of degenerate forest land. 

The studies of ling-heaths shall be continued in the same way as before 
frith a view to summarizing the observations in a publication (Forest 
ind Physical Sections). 

c) Studies of the waterlogging of the forests in Norrland shall be con- 
tinued in the same way as before and, so far as time allows, preliminary 
javestigations shall be made concerning the waterlogging of forest land in 
the Southwest of Sweden (Physical Section). 

d) The transformation of moss land to forest land. 

Even if time is not available for the special investigation of this 
latter, yet attention should be directed to this problem when a suitable 
pportunity offers. 
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> - Injury to Livestock by Sima Hum columbaczense, in Hungary. — Schmiot 

M., in -kliatorvfwi Lapok (Velcrin.ary Journal), Year XXXIX, No. la, pp. 83-81 ; No. 1 1, 

PP. 89-Qi. Budapest, March 18 and 23, iQio. 

In Hungary, the periodical outbreaks of Simtdium columbaczense 
t times occa.sion exceedingly grave injury to cattle. Thus, in 1783, in Ba- 
there died from the bite of these insects : 52 bcrses, 131 cattle, 310 
beep and 130 pigs. In 1813 they killed 200 cattle in the tieighbourliood 
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of Arad and 5(X) in the neighbourhood of Versecz, In 1880, 400 pigs, 8( 
horses and 40 cattle perished within 4 hours at Kevevara, and 100 cattle, 
5 horses and 8 pigs in the " comitat " of Hiinyad. Finally , in April 1915, the 
appearance of swarms of S. columbaczense ca.us,ed widespread damage in the 
“ comitat " of Temes alone, with a loss of 41 horses, 404 cattle, and 320 pigs. 
The places where outbreaks of Simulium occur are enumerated, with a 
description of the appearance of their swarms and the behaviour cf dom- 
estic animals before and after the attack. This is followed by some cliiii- 
cal observations on the infection due to the bite. 

Where large numbers of animals have been infected, there are many dif- 
ficulties in the way of treatment, and prophylactic measures alone can ht 
adopted. The writer employed the following method : 

The flies were removed from the body cf the animals by rubbing the 
skin with a clean cloth, after which the skin was washed with camphor- 
ated spirit. The animals were given 300 to 500 grams of brandy per head, 
diluted in water ; in severe cases this dose was repeated a few hours 
later. Under similar conditions, other cardiac agents are to be recom- 
mended, and likewise the administration of purgatives to cure digestive trou- 
bles, Tumours were treated at the outset with subacetate of lead, but the 
results being negative a mixture of soap dissolved in alcohol and spirit ni 
camphor with a little turpentine added was employed. Thanks to repeated 
friction with this and constant exercise (long runs) the tumours completely 
disappeared. 

It being impossible to overcome the disease, the only thing to be done 
is to protect animals individually. When the flies make their nppeu- 
ance the animals must be kept in the stable, or if already out to grass the; 
must be removed from the places visited by the insects. Since, howeiei. 
local conditions do not always allow of adopting this course, the flies imut 
be driven off by burning wet branches, dung or straw, or anything whidi 
will produce a dense smoke, to which the animals instinctively draw near. 
For animals used for draught or other work, a protective coat of oil or cthei 
fatty substance .should be applied to the skin. Tlie application of concentra- 
ted tar is not advisable. Valuable horses should be covered with fly nets and 
the .stables built so as to keep flies out (fly flaps on doors and windows, 01 
fire smoking in front of entrance). 

The method of communication of the disease resulting from tlie 
bites of the Simuliim, often assuming an acute foini and causing snddtn 
death, remains unknown hitherto. Jlicroscopical analyses of the blood 
of the diseased animals and the spleen of the dead ones preclude any pai- 
ticipation of bacteria or protozoa. Test animals inoculated with extract 
of Simulium remained free, which suggests that the extract possesses no 
toxic properties. Again, in the body of Simulium no micro-organisms w ere 
found. Nevertheless, animals attacked fall seriouslv ill within a few min- 
utes, and often die within half an hour, although death from asphy.xia is 
very- rare, as was proved by a post-mortem of dead nr slaughtered animals 
In all the animals attacked, however, the Author observes some symptoms 
of nervous derangement, such as diminution of sensitiveness, general torpor, 
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uncoordinated movements and blindness. These symptoms, as well as 
those of the heart (rapid palpitation) prove that S. cohmhaczense injects 
some toxic substance which reaches the nervous system and paralyses the 
nervous centres of the medulla oblongata ; during this process the modifi- 
cation in the circulation causes tumours on the soft part of the larynx, 
which hinders respiration. 

The Author suggests that further extensive experiments be underta- 
ken with the blood of diseased animals, and the pathological changes of 
the nervous tissue, if any, be studied. 

The meat of slaughtered animals i.s quite harmless to man. To facili- 
tate control, herdsmen should, before the Sitmdiuni appear, be made 
acquainted with various protective means and recommended to destroy 
severely attacked animals before death occur.s and to bleed them thoroughly . 

;67 - The Possible Passage of Trypanosomes into Milk. — L'WFKAxcHi.ArEss.u.uBo.iii 

Atti della Rcale Accaiemia dei Linct i, 5th Series, Rendic^jiUi, Vol. XXV, Part 5, ist Half 

Year, pp, 36<;-37,^. Rouie, 1916. 

Work carried out at the Institute of Pathology and Clinical Medicine 
)f the Royal University of Bologna. 

Several writers have shown that a large luiniher of trypanosomes are 
ibleto pass through the different mucous membranes, and Nattan Larrier 
las already taken in hand the solution of the problem of trypanosomes pass- 
ng into milk, ihe result was affirmative as regards Tr. schizolripanum 
:ruzy, and^ almost always negative for Tr. equiperdum. The writer next 
lescribes his experiments with the trypanosomes Bracei, Evunst, rodcsUns^ 
md gamhiense. 

The virus was injected into the veins of bitches which had just littered, 
t was desired to find : i) whether the young wlien allowed to suck were 
nfected ; 2) whether the presence of trypanosomes could be detected by 

ect examination of milk; 3) whether the milk when inoculated into the 
peritoneum was able to infect rats or mice. 

From the results it is concluded that : 
i i) The passage of the trx-paiiosoines Brucei, rodcsiense and '^ambiense 
nto milk is possible. 

2) The infection with the virus of Brucei and gfimbiense can be trans- 
liittcd by suckling. 

68 - Enquiries andExperiments in connection with the Immunity of Cattle against 

Epizootic Foot-and-Mouth Disease. — terni omillo, in /.it cumca iv/iri'urtrid, 

XXXlXth year, Xo. <), pp. >57-261. Milan, May 15, 1916. 

The results obtained in the investigations and tests carried out at the 
Stazuine ?periment.ile per le malattic infettivc ” of Jlilan, confirm those 
'liK'h had previously been obtained by Messrs. CosCO and .\guzzi (i) and 
ad to the following conclusions : 

i) The virus is preserved indefinitely by means of its successive pass- 
ge through animals susceptible to the disease, when blood products (se- 


(«.) 


(1) Sec B. June 1916. 
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rum and red globules) are used in the same way as with the products of 
local lesions. The best method for preserving its virulence and observing 
its infective power in those tissues where the disease arises preferentially 
under natural conditions, is that of inocidating into the tongue infective 
material or blood taken from the animal during a period of fever excee 
ding 40® C or the product of local lesions, lire maximum virulence is 
produced by passuig through the epithelium of the digestive apparatus 

(tongue or paunch). . r ^ 

2) The virus obtained in this way, whether fixed or temporary, 
represents the maximum intensity of virulence both ininfective andspread- 
ing power, the adult animal falling sick in 24 to 36 hours. It almost al. 
ways kills voung animals, especially when not yet weaned (calves, lambs, 
kids or sucking pigs), by general infection, the virus being constantly present 


in the blood. , ^ 1 1 • , 

3) The present experiments would appear to show that several kinds 

of animals are capable of containing in their blood for some time a very 
virulent vims of foot-and-mouth disease, without specific external symptoms 
or with merely slight lesions of the mucous membrane of the digestive ap- 
paratus or the pad of the short pastern. 

4) With the blood products kept in a thermostat, or cold, until the 
virulence is exhausted, it is possible to create a resistance to foot-and-moutli 
disease in animals, which will allow of making successive inoculations 0 
livirg virus, and of obtaining amuch higher degree of immunity as compared 
with animals which have overcome the disease in a serious form (38 moiitlis 

of observations on a group of 20 cattle). , , , , , r .,.11 v 1 

5) Similarly it is found that the serum of the blood of cattle which 
have passed beyond the febrile stage of the disease is of marked curative 
and preventive efficacy against even a malignant form of virus. Ihc in- 
oculation of the blood as such or of serum .under these conditions {contaiiuns 

the maximum of antibodies), is a sure preventive of the death of adult am- 

mals, and results in their speedy recovery. A therapeutic system in the 
cowshed or cattle-pen is therefore practically pos.sible, if senim be taken 
frem recently cured animals and injected into those most seriously ill. In 
this connection, the haemovaccination advocated by PereonCito also poss- 


esses an acceptable pratical basis. 

6) In foot-and mouth disease, 2 forms of immumty are distinguish- 
ed, one general, which is located in the blood and more particularly 111 the 
white globules (preferentially eosiiiophiles), the red globules and the plasma, 
the other of a more strictly histogenic character and involving the protec- 
tive epithelia of the digestive passages. The latter is less lasting than the 
immunity located in the blood, and is strictly related to the wear and re 
generation of the epithelial cells. In cattle, by means of tnjechon i» 
the tongue, it is found that the gradual loss of immunity begins with the 
epithelium of the tongue, followed by that of the rumen and the small intestine, 
and the mucous membrane of the hoof pad. 

Thus, as happens under natural conditions, there may be animals pre 
senting serious external symptoms, involving chiefly the epithelium 0 t e 
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i!i?ue, while the virus does not pass into the blood, which still retains a 
ifficient degree of immunity to prevent general infection, or else it enters 
le blood for a very short time and in an attenuated form only. These are 
je cases when the feverish reaction does not take place or only amounts 
, a few tenths of a degree for a brief period. 

The clinical forms of foot and-mouth disease (external, internal or 
alignant) are in direct relation with the fluctuations in the degree of im- 
,jnity existing in the local tissues and the blood. When the animal has 
>ver bad the infection, or has completely lost the internal or local immunity 
•oduced by a previous attack of the disease, the slightest injury to the epi- 
lelium of the tongue and the rumen (for instance, injuries caused by the 
>ads of rye-grass, in the presence of the virus) suffices to produce a first 
<:ii5 of the disease, which in a few hours causes the infection of the blood, 
larked by the onset of fever. When on the other hand, as frequently 
Kurs, after an attack of foot-and-mouth disease, some degree of immunity 
111 continues in the blond, the seat of disease involving one or more points 
[the epithelium of the entrance to the digestive passages remains localis- 
I but the virus may, in this first passage, acquire an increase of infective 
(tint)’ for other susceptible animals. 

7) Therefore, in the production of immunity against the malignant 
bus of the disease, i. e. the one with the maximum of infecting and spread- 
1 power, the writer preferred to combine the products of local lesions with 
use of the blood in order to utilise the substances elaborated by the virus 
the tissues for which it exhibits a preference, and obtain an enhancement 
local histogenic immimify in order to securealasting and sure prevention 
external lesions. The latter, even if slight, may have serious conse- 
enccs, owing to the occurrence of secondary symptoms or the spread of 
: virus through the body. 

In the lesions of the epithelium, substances arc observed which may be 
med grantdo-stimuUnes and grmmlo-lysines. inasmuch as they exert, 
a specific character, in the first place a positive chemiotaxy for the leu- . 
ntes with eosinophile granulations, and afterwardsalithic action, which 
ults in an infiltration of tire eosinophile granulations into the tissues of 
‘ sick animal in direct ratio to the gravity of the infection. The charac- 
of immunity is indicated by the cessation of the process of dissolution 
the eosinophile cells. 

S) In animals which have died from foot-and-mouth disease at a 
e period, the virus may also not be present in the blood, but is found 
alised in various organs, especially in the cardiac muscle, the bram, 

: liver and the kidney, less frequently in the spleen or the marrow. When 
: virus is in the blood it is chiefly found in the venous blood, being in 
gest amount and virulence in the portal vein. 

The bulk of the virus is eliminated from the blood through the ki<iney. 
is elimination also occurs, though in a lesser degree, through the milk 
1 the saliva. In the majority of cases these only become infectious 
ng to the products of local lesions. It can even be shown that the 
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action of the saliva tends to attenuate the virus, while, in the urine, iji 
virulence is long maintained unaltered (l). 

769 - Osmotic Equilibrium between Blood andMilkin theCow. — vanderLaan.i j| 

in BiocJiemische Zeitschrift, Vol. 73, Xos. 5-6, pp- 313-325. Berlin, April 4, igi6. 

The writer’s previous experiments (2), in relation to osmotic concej. 
tration of the blood, milk and bile in the cow, have shown that the value o[ 
the three concentrations is the same, even if the osmotic concentration ji 
the blood is artificially modified. These experiments, however, having al 
been made with healthy animals, the concentration in sick animals stij 
remained to be studied. 

It has been ascertained that in man certain diseases, chiefly those t 
the heart and kidneys, produce a great increase of osmotic pressure in thi 
blood, owing to derangements of metabolism. Doctors therefore ascertaii 
the freezing point of the blood of their patient when they wish to find 01 
whether one of the kidneys or both are diseased. 

The writer used this method for studying the osmotic concentratioi 
of the blood in 8 cows suffering from ; toxemia, constipation, chronic peri 
tonitis with acute antcritis, pyelonephritis, loss of blood through perfoiatio; 
of the rectum, tuberculosis (2 cases), fracture of the ileum. With this objeti 
he determined the freezing point of the blood, the milk, and in some cases tl 
bile, The investigations showed that the freezing point of the blood m 
milk ate not modified by the disease. In one case only the osmotic pressm 
of the blood was increased owing to auto-intoxication, but the osmotic pies 
lire of the milk had undergone a corresponding increase, The Author mei 
tions in this connection an experiment made by Fliesters on a cow suflerii 
from anthrax (splenic fever), which gave a similar result. 

In spite of the small number of cases observed, it is believed tlis 
the diseased condition can only increase and never reduce the depression r 
the freezing point of the blood of the cow. In most cases the disease will it 


(1) The question dealt with here U, as it were, the crux of the problem of inunumly.s 
only in respect to foot-and-mouth disease, but also to other infectious diseases with lilkrii’. 
virus located in the blood. Thus, for instance, in cow-pox just tts in fout-aiid-mouth dicta.- 
by passage through hypersensitive animals, a virvLS of special infective activity to tlw bl- 
can be produced. In that case aitaoeous inoculation tif the blood or its components scic: 
tely produces the chirracteristic pustules even in man. By using this intensified virus a wi 
spread eruption is easily caused in uuui (4 cases out of 1 2 inoculated) , but the virulence ik 
be reduced if the blood is kept on glass for a gi\ en j>crLo<l, in the jiresence of oxygen , 

In comparative studies of cow-pox and foot-and-mouth disease, the writer found thut i 
two viruses behave similarly as regards local and general iininunity. In sonic cattle wt 
hai 1 been inoculated with positive results more than 7 years since, he observed that the ininiDn' 
persisted as regards cutaneous inocuUilion or (jmte tcmiKirary reactions alone were iiroduc^ 
while when inoculated on the raucous membrane (tongue) characteristic pustules were tditaii 
but then the virus did not pass into the blood. If, on the other hand, yfiung animals arc a- 
which have never been infected (prderably meadow-fed, as then less liable to contagion 
human vaccination), whatever the channel of entrance, the virus passes into the blood aii'i 
tinues present there during the febrile period. 

(2) See B. 1915, No. 1314, 
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xrfcisc any influence on the absolute freezing point of the blood and the 
lilk. Fo’' practical milk testing this fact is very important, as the lowering 
f the freezing point of milk is often justified on the ground that it comes 
foin a diseased cow; 

The osmotic pressure of the milk, and in some cases of the blood, was 
Isd studied in several cows with a diseased udder. Most of the animals 
i;i(l streptococcal mastitis, the mastitis being of a tuberculous nature in 
j cases only. Experiment proved that the milk wa.s of very abnormal 
, (imposition. The diseased teats regularly gave au abnormal milk quite 
jlli'erent from the normal. 

The lactose had general!}' disappeared, and the content of ash and chlorine 
'orresponded to that of the blood serum. In spite of all these anomalies, 
Ji(.\vevcr, the freezing point of the milk was always normal, except in one 

i -ase where the animal was very ill owing to auto-intoxication. The blood 
ttlie cows }-ielding this milk had a lower freezing point than that of the 
lood of healthy animals, but it corresponded e.xactly to that of the milk, 
'licse experiments therefore show that the worst forms of mastitis cannot 
'■ect the osmotic concentration of the blood and milk in cows. 

The fact that as the mastitis develops the composition of the milk 
<eiiibles that of the blood serum more and more, has been explained by 
e hypothesis that the process of secretion is gradually replaced by one 
filtration. It is a point in favour of this view that the freezing point 
not modified by the disease, because the filtered product (milk) has the 
me freezing point as the blood of the same cow. 

From the fact that mastitis does not modify the equilibrium between 
le osmotic concentration of the blood and that of the milk, it is inferred 
lat milk from the diseasesd feats must have the same freezing point as 
om the healthy ones. Kxperintent proved the correctness of this view. 
By another .series of experiments it was demonstrated that in cases 
[ mastitis the depression of the freezing point of milk remains unaltered so 
mg as the disease is not followed by genera! intoxication increasing the 
smotic concentration of the bloo.d. This seems to contradict the results 
jtained by the other investigators. The writer believes that the 
;pressions observed by several investigators in the milk from a disea.sed 
at was due to detritus, etc, mixed with the milk in question. 

The cream has the same freezing point as the corresponding skim milk. 
The depressionof the freezing point, both in milk from healthy and from 
'Cased udders, is never less than o.y.i C. 

0 - Grain Screenings and Results of Feeding Experiments in Canada.— dymond i r. 
Akchik.alp J-;, S., am! Kldosj-' 1'. C.. in Dominivn of CtimuUi. Ikpuitmnt oi A-ricultiire, 
11 pp. tahk's. ()tta%va, kjj.s. 

Cereal growing has rapidly increased during tlie past few years in the 
lirie region of Canada. As a result of the system of continuous culti- 
tioi], the crops contain a noteworthy proportion of foreign seed. In the 
ar ended 31st August 1913. the Inspection Service of the Cereals Commis- 
'a of the Department of Commerce recorded the presence at the central 
ot more than 100 000 tons of screenings of wheat. Oxits. barley and lin- 
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seed. It is calculated that the costs of carriage of this material from th 
fields to the silos amounts to 650 000 dollars. It contains empty or brofci 
seeds of wheat, oats, barley and flax, with variable proportions of a largj 
number of weed seeds. The greater part is exported to the United States 
where it is screened once more for the production of different cattle feeds. 

Owing to the extreme smallness of the seeds of certain weeds, and the 
hardness of some others, they cannot be crushed by the ordinary grindiiio 
machinery. Special plant is required, which is expensive in cost and oper. 
ation, for the purpose of thoroughly grinding all impurities. If screeiipj 
again through a zinc screen with meshes of 1.8 mm so as to separate the vtrv 
smallest weed seeds, wliich are called black screenings, crushing can veri- 
well be carried out with ordinary grinding machines, if the screening anjl 
crushing are carefully done. This gets rid of about 40 % of the ordiiiaryl 
screenings. 

It must be remembered that feeds manufactured with screenings m,)' 
properly cleaned may contain thousands of live weed seeds per pound. Feed, 
of this kind .should not be given to cattle, as this might promote tht 
spread of weeds to the extent of causing thousands of dollars rvorth ai 
damage. 

The feeding experiments carried out with cows in milk, pigs, lambs aiii 
chickens, showed that the blank screenings are valueless as a food and ait 
also expensive owing to the adulteration which they cause. ItTien mixed i: 
considerable proportions with another food they render it distasteful to at 
livestock. Although by adding molasses to crushed screenings containing 
their share of black screenings the food is rendered appetising, it is not eoii 
nomical. In short, the cheapest way of rendering screenings palatable 
to remove the black seeds. 

The screenings, with their black part eliminated, may be given witho 
restriction to bouses, cattle, sheep or pigs. It is preferable, however, tli 
they should not form more than 50 to 60 of tlic total grain ration. Hue 
wheat screenings are particularly suited as food for poultry, but it stci 
dangerous to give the latter linseed screenings, 

As the makers of threshing machines all claim that their machines ai 
01 can be, fitted with screens which are able to separate a large portion 
the w'aste in threshing, the Authors are of opinion that, if greater care m 
taken in separating the grain during threshing, it would not only sar e tl 
cost of transport of the impurities, but the farmer w-ould in this wav be pn 
vided on the spot with a very useful feed which he could employ direct u 
his farm or sell to breedeus. It should, however, be pointed out that wett 
cause enormous losses to farmers every year, ,so much so that though it 
desirable that everything of value as a food, such as screenings, should 1 
turned to account, it would be preferable to burn them rather than use tliei 
in a way which might help the growth of weeds. 

To sum up, from the practical point of view, the black screenings ims 
be separated from the others and burnt, as they only reduce the nutritivi 
value of the other .screenings comprising bigger seeds. They also form “ 
danger with regard to the spread of weeds. They have an appreciable fiiei 
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^alue ; they chiefly represent seeds of Chenopodium album L. and Cruci- 
erac rich in oil, which it might be profitable to burn after mixing with coal, 

yl - Spotted Asses. — Jenks Albert Ekxest, in Tlu Jotinul ni Heredity, r'ol. \'II, 
No. 4 . PP 165-168, 2 Rg5. \Va.shington, T>. C., April 1916, 

Wild .specimens of domestic breeds, and the wild species most nearly 
elated to domestic animals, are .spotted in a typical or specific way, but it 
s rare for these markings to be white. On the other hand, domestic and 
jet animals show white spots in almost all species. This white spotting, 
lowever, has rarely been reported up to the present for the Asiatic elephant 
iitifiCMs) and the dromedary [Camchts dromcdarius.) The writer never 
bimd it reported of the donkey in the literature of the subject. He there- 
[ore describes some cases of white spots on a grey coat or black on a white 
joat which he observed in the United , States (Arizona) and in Italy (Naples 
ijid environs). It should be noted that the 3 .species rarely spotted white, 
lainely the elephant, the dromedary and the ass, have been much less sub- 
ed to selective breeding than the majority of the other domestic species, 
I'hev exhibit only a small number of breeds. This confirms the idea that 
lybiidisation by selection is an important factor in the formation of white 
ipots in domestic animals, 

72 - The '' Miranda ” Breed of Cattle (Braganza, Portugal), --CKvzSHEm;Hrj,iii 

,is/(i lie Medieina I’eleriiiiiriit. ijlh Year, N'u, i6S, p]i. I.isbon, I'tbniary 

The special environraental conditions of the place ot origin of the Por- 
rigiiese “ .Mirandes? ” breed of cattle, namely, isolation and scarcitv of 
Mage, have imparted great purity to it, together with the characteristic 
)f furnishing particularly fine working animals. Together with the “ Brava ", 

' I.andaise " Charolaise” and '‘Sicilian” breeds, it forms the Iberian 
dock, originating from Bos primigenim. h'rom it there have been derived 
})■ progre.s,sive adaptation to different environments, the sub-races 
I) ' Braganza ” ; 2) “Hcira"; 3) " Mirandes estremenho ” or " Ratinho 
ierrano ” which form almost the whole of the cattle stock of Estremadiiia ; 
ind 4) " Jarmelo”, a breed specially noticeable for its e.xcellent milk-pro- 
luciiig capacity. 

By improving the pasturage, it will Ije easy t,; make the ' Ilir.niideso ' 
need excellent for meat and milk production, in addition to its working 
rowers. Cattle of this breed are now being exported in large numbers 
0 .Spain, where they arc fattened for slaughter. Their principal character- 
stics arc : straight profile of head, straight medium sized horns, neck short 
md thick, chest wide, very high and deep, shoulders muscular, back -slightly 
Itched, rump higher th.in the withers, paunch regular, hips projecting, 
Qw insertion of tail, limbs long bony, often badly balanced, coat ciiestnnt 
iiore ot less dark, with a light yellow strip along the line of the back, from 
he withers to the base of the tail and darker in the bull than in the cow. 
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773 - Feeding Cows with the Subcutaneous Hatter of Skins intended tor Tanning 

Experiments in Germany (r), — Gerlach, in Deutsche Lmdmrtschaftliche Pressi 

-t^rd Year, No. 26, p. Berlin, March 29, 1916. 

For hi.s feeding experiments the Author used a subcutaneous materia) 
(“ Leimleder ”, glue leather i. e. leather cuttings containing gelatinous mat 
ter), at present sold in (lermany under the inappropriate name of “ Badet 
meat meal ” and containing, according to the analysis made by him 
14.72 % of water, 55.77 % of crude protein, 12.35 % “f 10.06 % of 
mineral matter. The crude protein is a mixture of albuminoids {chiefly 
collagen), pure proteins and amides, being substances soluble in the gastrit 
juices of animals. 

As test animals there were used 9 milch cows between the 2nd and irc 
month of the lactation jx-riod. They were given as basal ration per loor, 
kilograms live weight per day: 5 kg. chopped forage, 4 kg. hay, 20 kg. beetroot 
leaf silage, 15 kg. mangolds, 20 kg. potatoes, T.5 kg. wheat bran, i kg. of In. 
pins with the bitter taste removed. The starch value was 10.3 kg ; tit 
quantity of pure digestible protein wus i.i kg. As cows which havt 
just calved must usually receive 1.6 to 1.9 kg of pure digestible protein anti 
a starch value of 9,8 to 11.2 kg, the basal ration lacked 45 to 73 % of tit 
first element, while the starch value was fairly large. To make up the dt. 
ficiency there was added to the basal ration, for one group 3 kg. of linsetti 
cake and for the other 1.5 kg. of glue leather. The animals at once took to 
the latter. 

The experiment, which was begun on the 20th January, was inteiickd 
to continue until the aSth February. During that time the milk secrctioo 
was 10 % less in the glue leather group, but the milk was a little richer it 
fat. 

The difference between the production of the two groups being small, 
the experiment was continued until the 23rd March. The group which at 
first received glue leather was then given linseed oil cuke, and vice-versa. 
During this second period, the cows receiving glue leather gave somca hat 
more abundant and more fatty milk : this increase in the percentage di 
fat was also observed in the first period. 

Assuming that the linseed cake caused the production of 100 pant 
of milk and 100 parts of fat, the glue leather produced g8 and 102 pail; 
respectively. 

In conclusion, glue leather is recommended as a good concentrate iii 
cows in milk. 

774 - Skim Milk with an Addition of Sweetened Flour for Rearing Sucking Calves. - 
F.dix ITakoi^d in Kuns^J. Landtbruks-Akademknfi Ilandlin^ar, och Tidskrifl. Yimi' IV 
Nos. 1-’, pp. 83-120, Stockholm 1916. 

In Sweden, i 700 uoo calves are produced annually of which only 400 uoo 
are reared, the others going to the butcher. The majority are sold .shortly 
after birth, when the meat has not wt “ set ” and the price is alwavs Ifni, 
not exceeding 19s. yd. per cwt. live weight. 

(i) lu coniiectirm with thy u.-y -4 this substance in pi.efeetiing.ste /,'. i.ji l, Xn. i no 
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Puring the period 1912-1914, a series of experiments were carried out 
Knistad, in order to ascertain whether skim milk with sugared flour add- 
j to it can suitably replace full cream milk, so as to rear the calves with 
Ivantage until, in consequence of the improved quality of the meat and 
creased weight, they are better suited for the market. The food mixture 
prepared as follows : 

To 22 lb. of oat flour, mixed with wheat, rye or maize flour tliere is add- 
j j galls, of skim milk and 3.3 galls, of water. The whole i.s heated and 
lieu it begins to boil, the pan is taken off the fire and the contents allowed 
1 cool to 1)0° C, after which very fine powdered sugar is added in the pro- 
ortioii of '/lo of I™ this case 2.2 lbs.) mixing thoroughly until the 

ur^s. which becomes thinner, is uniformly sweetened. Finally, 4.4 galls of 
;iin milk are added. 

During the experiments results clearly positive in character were ob- 
liiied : 

1) Skim milk with sugared flour added can take the place partly, and 
ibsequently entirely, of full cream milk, without any disadvantage to 
re mornial growth of the calf, the quality of the meat alone becoming 
ightly inferior. 

2) The best results are obtained by mixing the flour with skiin milk 
1 the proportion of one lb. to 2 gallons of milk; greater concentration pro- 
nces (iigestive trouble, 

j) How far it is desirable to prolong this form of artificial feeding 
a matter which of course varies from place to place according to the price 
f meat and the cost of the feed snhstaiices used. 

Other experiments carried out at Biarka-Saby (.-^llrerga) and at Ged- 
elioliu confirm the results already obtained at Knistad. 

ri - Experiments to ascertain whether the Ability to produce Milk-fat is transmitted 
by the Dam or the Sire. ■— Woodward r. it,, in ikniymdiu Voi. i.i, xo, 4, 

|i, I M'- I’ort -AlkijiMHi. Wii^c.. I-Vbnian' (^. i'in>. 

In carrying out the investigations to solve the above problem, the Ad- 
iced Registry of the Ainericau Guernsey Cattle Club was utilised. 

The plan was to take tlie bulls having .\dvanced Registry daughters 
1 pick out those daughters wliich had different Advanced Registry dams, 
then a difference was found between the dtm.ghters it must be attribiit- 
le to the dams, since the sire would remain the same in each case. WTreii 
0 daughters were found by the same bull, the higher and the lower pro- 
c'er were compared, \nieii three daughters were found, the highest and 
rest were compared and the third discarded : and when four were found 
n comparisons were made possible. In every case an even number of 
lighters was used, c.xccpt whi'ii two or more had the same dam, in which 
;nt the records of all out of the same dam were averaged and treated as 
ly one animal. 

A total of 384 daughters having tested dams was found, which allowed 
iiitcompari.sons. In 1 10 cases out of 192 (57.3“<,) the high producing (laugh- 
's were from dams with the higher records. The average fat production 
IS as follows : 
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Pounds 


ii)J low producinj^ dai^hters 435. SS 

192 high producing daughters. 548.10 

Danis of low producing daughters 473.30 

Danis of high pro<luoing ilaughlers 500.57 


The influence of the dam on fat-production is evident. Conipilii 
the data in another way, we have ; 


Pounds 


19’ low producing dams 42S.07 

192 high producing dams 34&.33 

Daughters of low jiKHlucing dam.'^ 482, SO 

Daughters of high pn^lucing tliuus 500.61 


While there is u difference of ii8 pounds of fat between the high an 
low producing dams, there is a difference of only i8 pounds between th 
daughters. This indicates that the sire also lias something to do with flit 
inheritance of dairy quality. 

By ditiding the dams into two groups, regardless of the bull to wliict 
they were bred, placing in one group all cows producing 500 lbs, or more ani 
in the other all producing under i^oo pounds, we have the following : 

N’liiubci of ilauis prmlncing 5i>n potiiKls or inorf 13: 

N'uinbcr of dams producing less Uuin 5‘'o pounds 25,: 


Lbs, fat 


Average of high producing dams 5'»i.<>5 

.Average of low prcxlndiig dams U’8,33 

-Vverage of tlaughtcr? of high pniducing <lauis 332.'^: 

-Vverage of ilanghters of low priKlucing dams 


All the metliods of comparison strongly indicate that fat-prodiuiD; 
ability is inherited from the dam as well as from the sire, and that the prac 
tice of retaining heifer calves from the best cows for replenishing and baid 
ing up the herd is sound. The fact, sometimes observed, that will 
poorer quality cows and selected bulls high producing daughters have beer 
obtained, must be chiefly considered as an exception which should not bt 
made the basis in the selection of dairy cows for increased milk production 

770 - List of Champion Cows of the 5 Principal Dairy Breeds of the United Stales 
in 1915 . -H'md's fkiiryman, Vol. II. N0.4, p. 113- Eorl .Vtkinrtiiii, Wise , !■' linoc 

iS, 

On the 1st January 1916 the cows in. each breed yielding the highc'il 
semi-official yearly records in the Onited States, as communicated by tbj 
Secretariates of the several breeding associations, were as follows : 
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Ayrshire. 

Milk 

Fat 

Clas 

Naaie 

— 

— 



— 

lbs. 

lbs. 

, voar* "W 

Garclaugh May Mischief . . . • 

25,529 

80., 30 


Lily of Willowmoor 

22 ,^f )6 

9 ,rV 56 

4 1,. to 5 yt^ars 

Miss Nox 3d 

15,015 

576.94 

4 111 4 /2 

Agnes Wallace of Mai»le Grove 

17,657 

SX145 

., 1 . 1,-) 4 years 

Elizabeth of Juneau 

15,122 

536.15 


The Abbess of Torr 

I 4 , 5'‘^3 

640.72 

- la ^■> J’<--ars 

Ethel of South Farm 

15.056 

3S9.2O 

^ 1., 10 3 years 

Henderson’s Daiiv Gem 

17,974 

738.S2 

: 1,. : '■ years 

Jean Armour 3d 

14,9^7 

599,91 


Uroivn Smss. 

Milk 

Tat 

Cla« 

Name 

— 

— 


— 

lbs. 

n>s. 

Mil lute 

Collece Bravura 2inl 

16.46X 

798.16 

Fiw-vear-okl 

Rosalind B 

i 6 ,So 4 

777.64 

yivfvcar-old 

Ethd B 

17,545 

710.99 

jour-vear-old 

Merry of Allynhnrsi 

14.571 

578.87 

Tliree-vear-oW 

IIundr\- 

14,0157 

.574.52 

Thn-c-veiir-ol (1 

Hh I? 

I 5 .<MJ 3 

.M8.92 

T\vo-yi.*ar-olil 

Elsk* of lyake View 

15-149 



GHcrnscf. 

Milk 

Fat 


Name 

— 

— 


— 

lbs. 

lbs. 

^viavsolfhuidover 

Muine Cowan 

24 ,Oo 5 

100S.18 

^ lo 5 years 

Dair\-niaul of Pinehurst 

17,285 

910.67 

j lo 4 vears 

Azucena's Price 2d 

16,204 

^j 5 .ro 

1 1 ., u) 4 years 

Dollv Dimple 

18,459 

<^o 6 .C 9 

4 111 ^ years 

Johanna Clicnc •. . . 

i6.i?'7 

863.36 

; 10 3 )\ars 

Laimwaler Hoix- 

15,07.. 

77.3.59 

: In : vears 

ChciTv of Hdijcwaiir 

15.454 

732.97 

.’ 10 : 

>rarshairs La<ly Dmlley 

14.81a 

6('6.46 



Milk 

Fat 

Class 

Name 

_ 

— 

— 

- 

Ihs. 

lbs. 

5 vnars oli.lan<\t'vcr 

Duchess Skyliirk Drinshy 

27,7.', 1, 7 

I 2 « 5 .U 9 

5 \varM.>lil and iivL-r Tilly Alcartra 

50.451.4 

'*51.23 

1 'a to ^ years 

Lucilc Jolie Poiiliac 


9.38 52 

•1 1(1 s years 

Irma Gill Edge Queen 2'1 

20 . 745-3 

7,'8.8>, 

^ 10 4 ^2 years 

Daise I'.racc* LV KnI 

2 t, 7 i -\5 

962. ^o 

4 III 4 '2 years 

i^ueen of the Heiigervelds 

; 5 , 72 '.’'.i 

702.46 

3 '2 >'ears 

Duchess Hengei'veld Komdykt 

2:. 8-17,. I 

'iot.33 

3 lu 4 years 

Friend ivcliu Ehioni 

2 3.1 !>•'' 

7,1-’. 70 

3 to 3 >2 years 

Findenie lIoliiiReii Kaym- 

:4.oij.8 

1 1 16 05 

- '2 lo years 

K. I’. Manor Kale 

22 .I<K '.4 

81 -'’. 75 

’ 1 " '2 VeJirs 

Findenie yfutmil Favne 

2:. 150 . 4 

9 (' 0 . 5 i 

- i" 4 '2 years 

Klmshlc Xudine Si-gis Johanna 

22,.''02.', 

7 " 6.40 

Tii'ler 2 waT'i 

WiMMleresl Colaiitlia Pieljc 

20 .v' 5 ij .7 

Ot'-.t'j 
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Jersey. 


5 years old and over Se)X>hie iQth of H<iod Farm t7o57-7 i 

5 vtars old and over Pass]>on i(),694.S 

4^2 to years Olymida’s Fim 10,147,8 9:;', 

4 10 4 *2 viars I/I5S iSjlh of Ho<xl Farm 1^,444.6 Si-. 

4 lu 4 ^2 years Flying Fox’s Maid 14.^15,6 

8 to 4 years I41SS 66th of Hood Farm i7f7t?.F8 

3 l(> 3 ^2 years I^nss 74th of Hood Farm i.ii7i v‘; 74rtj 

3 to ^’2 years Tmcky Fanx'. . 14.184.8 7,.,.. 

2 t years lead’s T^ady Fiolnss Trtnc j’. 307.8 t'l . < 

4 10 : '2 years IVarly’s lixilt of St. FimiUrl 14,545.5 .nii.j 

2 to year? 661I1 of Hood Farm 14,513,1 : 

Under _* ytais laicky Farce 14. -^’e> ')" > 


777 - The Guernsey Breed of Cattle In Italy. - - hartolucci A.,in L'imhtsiyui httifTu c : 
teciuca. XIVth Year, No. 5. Pl>- 68-69 :No. 8, pp. 117-1 19 : 7 tig. Keggio d’i'jiiilm, March 
ist and April 15, i>n6. 

One cf the first attempts at introduction and acclimatisation of tht 
Gnerusey breed in Italy was made by Count Sexxi at Orottaferrata, proving 
of Rome, on a farm rich in forage and po.'sessing byres containing allnplfi 
date improvements. The imported specimens, male and female, as well 
as the pure products, have retained all the original characteristics, as well 
as capacity for milk production, the organoleptic characters, and tlie com- 
position of the milk and butter. The pure progeny have been selected and 
crossed with cows of the Lombiird, Brown Swiss and Dutch ly^te. It has 
thus been possible to prove the preponderant character of the Guernsey 
bull in transmission by inheritance. In all the cases, the milk production 
of the female.s obtained from these crosses was larger and better than that 
of their dams. 

77S Experiments in Pig Feeding with Potato Peel. - zv.x-tz .-imi von- uek tiumi:, ii 

heuli'ihc land'u'irtschaHliche Presse, 43r<l War, N'u. 31, p. 476. llvrliii, April 15, i<)]6. 

The Authors carried out 2 experiments at the Physiological Institute 
of the University' of Berlin in feeding pigs with potato peel in the form it 
Berlin kitchen refuse. 

In the first experiment, this peel, well dried, then coarsely ground, wae 
administered with a basal ration to j pigs. It was found that pigs of ?. 
weight of 66 to S<S lbs can easily take i.t lbs. of dried peel per day. per head 
A second experiment, in which I pig received 1. 1 lbs. of potato peel and 
0.2 j lbs. of desiccated full cream milkper day, and was put into a respiratiuii 
chamber, showed (hat the crude cellulose of the peel is much le.-^s diges- 
tible than.that of the rvhole pot.ato, which is quite intelligible. This matters 
little, however, because the content of crude cellulose is small relatively to 
the other nutritive elements, and the content of non-nitrogenoiis extr;at 
is almost equal to that of whole dried potatoes. The crude protein is diffi- 
cult to digest, but the figures of digestibility are not much below those found 
by Kellner for dried potatoes. 
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In conclusion, the food value of the peel eouals 8o ^ nf + 

ibstance. The disadvantage of the peel is that the animal will not take it 
large quantities for a sufficiently long period, the result being that few pro- 
ms are formed in their bodies. ^ P 

s - Experiments in Feeding Pigs with Straw Meal and Straw rendered Soluble hv 
Caustic Soda - - i„ r..*, H 
.wta, i8th Year. ICO. 7, pp. 57-S9. I Wlc- a. S, 

The Straw made soluble by a solution of caustic soda used m this ex- 
nuieut, &s manufactured ii, Germany by Oexxunn and sold under the 
mie of Zellulosefutter (cellulose forage), generaUv contains 6, of 
,re ligneous substance, 20 % of dried potato, and 15 , of luksse 

,e straw meal, finely ground erst 12 s. ,K-r cwt. The two forages 
iiipsred with sliced potatoes. ^ 

cl, w ITfc ^ 

( Crashed b.-,rlc-y, iirsl . . lbs, ; alUnialds p, lbs 

frmiip f Hniled potaUx's lo.s Il)<. 

I l'i<h :iit‘HJ, 1.5 ]h^. 

(,ruMp U j lb..: afttrvviiru. ll>. 

/ Sliced jxttaloc, (>.6. ]b^. 

tjy^'Up Iff ^ barley, lirst ll>s; aftcrwanl? |bs. 

/ Celhili,ijc foraqe, 6.6. lbs. 

Iir„„p ir ! lbs ; ,iflenvar.ls 4,, u,. 

' Slr;i\v imal. (>.6 lbs. 

I'he .supplementary forage was properly mi.xed with basal forage 
he experiment proper, which was preceded by a preparatorv period 
led ()i (lav s and took a normal course. During this period it uas observed 
i of Group I\ (receiving .straw meal) <iid not take to their ra- 

u willingly. On completion of the experiment: these animals were found 
be more poorlv constituted. 

The blowing was the daily increase of weight per aninnd in the diller- 

I (without siippU-iiu-lll.iry ti.raeu j,, 

i,rui,p 11 iwiijj lots) j’: ' 

tm.up III (With cdhil.isi- foraao! . ' ' ' „ ■■ 

M ;r (with straw ,iic;ill 

'll 

I'Mn )h"‘s ' productive value of cellulose forage is 

ffi; ^ '■* - 

Feeding,- MVS Sr..txssoxiu 
^.''Ctliohnua, Year. XI,V,Xos. ,,p. 4„,o,. 

bt!dh,dm“ ‘he Central Livestock breeding Station 

1 be used t ^a " .'•scertaining to what extent green forage 

111 teediiig young pigs. The animals experimented on were 
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subdivided into two groups ; (A) Control group with rations of nulk serun 
skim milk and barley ; (B) Test group in which the serum, milk or bark 
are in part or in different proportions replaced by lucerne, vetches or gree 
clover. The results may be summed up as follows : 

1) Green forage uiav form part of the daily ration to the extent ( 
10 ‘Ji, of the total weight without the growth of the animals suffering i 
anv wav. 

The nutritive value of fresh hay depends on the weather and is gene 
ally higher in summer than in winter crops. 

2) Lucerne and clover have nearly the same value, so th£.t 2.2 lbs, 1 
barley mav be replacd bv 15.4 to 16.5 lbs. of lucerne or clover. Vetclie 
owing to the lower percentage of dry substance, are much below the othi 
two pulses : 19.8 to 22 lbs. of vetches correspond to 2.2 lbs. of barley. 

3) Steeping and cooking the forage have no marked influence c 
the daily growth of the animals, as appears from the following table : 

With fresh forage With wet forage With cooked tnni? 

Liiccrne 

Vctchc? 

Clover . 


Averaye of 5 exixrriiiKTU 

finally it was remarked that the dead weight is greater in the pi: 
of the test’group partly fed with green forage. 

Percentage of loss of weight in killint. 

In the test group In the control qroii[. 

Lucerne-Seium 

, Skim milk. 

» Barley 27.; 

Vetches-Scum -3-'^ 

Clover-Scrum • -3-- 

B Lucerne "3-/ 

7S1 - Experiments on the Necessity of adding Gravel to Poultry Food. - buzas i v 

Baromfitenyesztok (Poultry Keepers), Year XI, Xu. 6, PP.6S-70 Budapest, April m:' 

In order to af-certain whether there is any advantage in adding mij 
travel to the food of fattening chickens, as is done by most Hnngan 
poultry preeders, Mr. A. Zaitschek. Chief Royal Chemist, undertooi 
series of experiments. Their object was, at the same time, to gam fuitl 
knowledge about the gizzard of graminiverous birds, and ascertain whetl 
the small gravel always found in the gizzard of poultry is an indispensal 
mechanical factor in digestion. 

The tests covered 3 groups of 6 chickens, kept from the l-tth .Stplc 
her to the 2Sth November on a diet of maize, partly whole, partly gW 
WTiilc group II was given carefully screened maize free from all gravel, grra: 


1.04(1 Ibfi 

i.o?S lbs 

— ll)s 

0.96S 


0.<K*1 


I .u(«) 

— 

1-373 

i.lSi 

1 . 37 .^ 

1 2(-5 

I 

-• 

0.< <i\ 

I 

— 

O.I.'J 

I.U4S 

I.OSri 
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,as also given a weighed quantity of gravel, in portions renewed as and when 
[le birds consumed the contents of their trough, so that during the entire 
speriment each chicken of group I swallowed about 600 grams of gravel, 
'be weight of the gravel varied from 0.14 to 0.24 gr. per grain ; the width 
:oin 1.2 to 7 mm. and the length from i to 10.5 mm. To get rid of soluble 
arts the gravel was first scorched in a flame, then, before administration, 
,as boiled in dilute hydrochloric acid, and afterwards in water. The 
vcrage daily ration given per individual was almost equal in both 
roups: in group I, each subject consumed 73.4 gr. of maize, and in group II, 
2.4 g. In the course of the experiments the chickens were often weighed 
be results are indicated in 2 tables). In both groups there were birds whose 
■eight increased during the 2 % months of experiment, and others who.se 
eight diminished. The latter were the majority, so that at the end of the 
speriment the weight of the birds of the 1st group showed a reduction of 
r4 grams (averaging 52.3 per individual), and that of the 6 birds of group 
[ a reduction of 597 gr. {99.5 gr. average per individual). 

Allowing for the daily ration of group II, which was I gram less, it 
lay be concluded from the above results that the 2 groups assimilated their 
lod in an equal degree, so that from the point of view of grain utilisation it 
quite immaterial whether it is administed with or without gravel. In the 
rerage change of live weight there was a very small difference between 
le 2 groups, and it was concluded that the live weight of the birds fed 
ith maize with or without gravel varied uniformly, 

■U the end of the experiment, the gizzards of the birds of each of the 
groups were examined, and gravel was found which was carefully clean- 
1 and then weighed. The gizzards of the birds of group I contained on 
ie average 13 grams of .such gravel, while in those of group II there was 
a average of 6 gr. As however the chickens of group 11 received no gravel 
tiring the test, it is evident that they kept it in the gizzard for about 2 4 
onths, which suggests that they use it for grinding the grain swallowed, 
id that the anatomical construction of the gizzard is such as to render the 
[pulsion of the gravel difticult. (R^auwr had already recognised the 
tcessity for the presence of gravel in the gizzard of graminivorous birds). 

: Tbe 2 757 grains of gravel found in group I weighed together 52,7 gr. 
». 0 I 9 gr. grain): in groupll, 66; grains weighed together 29,5 gr. (0.44 
j. per grain), which shows that the birds of group II kept bigger grains of 
javd. There were also differences in the shape of the gravel : that of 
toup II was rounder and smoother, which must be attributed to the conti- 
bous friction in the gizzard, hinally, the grains of gravel weighing i ■, 
^ams found in group I prove that the greater part of the gravel was eva- 
[lated witli the excrement, .as the birds of this group had still received ()0 
Fanis of gravel on the average, 10 days before being killed, 
i It follows from these observ'ations that gravel may be dispensed with 

i ring the short period of fattening of chickens (intensive fattening lasts 
da) sat most), because in the gizzard of poultry there is alwavs the 
cessary quantity of gravel for grinding the grain. It .still remains to be a.s- 
rtained, however, whether digestion takes place perfectly in case of com- 
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plete absence of gravel. To clear up this question it would be necessary i 
prevent newly hatched chicks from swallowing gravel. The fact that tl 
hen brings gravel to the chicks with the very first food containing gra: 
seems to ccnfirm the opinion that gravel is indispensable for mechanic 
digestion. 

7S2 - Cold as the Cause of the Death of Bees in a Colony Wintering under Coi 
Conditions (i). — .Astor .a., in I’Apiculturf, Year 60, No. 5--L PP 28-31. iCir 
Atarch-.April 1016. 

In all hives, even these wintering under good conditions, beth fr.,; 
the point of view of population and food supply, ventilation, etc., a nnn 
ber of bees ahvays die dnring winter confinement. This number varii 
according to the size of the colony, the number of old bees in the antiiin; 
etc., ranging usually from one Imudred to one thousand per hive. Tl 
writer has found that cold is the cause of the death of the bees. He pickt 
up every morning the bees which had fallen lifeless on the floor of the hiv 
These apparently dead bees, which if left alone would no doubt die shortl; 
were put in a queen bee cage made of metal gauze, and gently wanned. Tl 
majority of them were restored to life by the warming only, regaining the 
full vigour and liveliness. 

The enmputatien of the bees falling lifeless every day and those restn 
ed by warming, and dead bees leads t<? the fi llowing couchisinn.s : 

The number of lifeless bees taken from the floor of the hive and the jit 
cenlage of dead bees relatively to those lifeless in appearance is larger i 
proportion as the tcmpciature is lower, and vice-versa. 

At lea.st (Si! of the bees which iierish dnring the winter in a colm 
wintering under good conditions are killed by cold. 

78,3- A New Skin Disease in Carp in Germany. — plcun m.. in .tii'.xiih-iiu- Fifci.,, 
/.cituHi;, Vear Pl>- Jlmiich, 1015. 

description is given of a skin disease, hitiierto unknown, which cauie 
great damage in I()I5 in fisli -ixinds in tlermany. Tire first symptoms iii 
one or more characteri.sticdark.spotsontlieskin. whicii gradually spread ar. 
finally reach the size of a 5 shilling piece. The colour sometimes disapjicsr 
but inostl\- a hole forms in the middle of the spot ; it is shallow, bcin 
limited to the subcutaneous layer, which then gives it ii fine white colour 
The white hole is surrounded by a darker zone which gradually gresr 
fainter. These are the typical symptoms of the disease. 

Cases are also observed in which the siihcutancoiis la\cr is attackw 
it comes away in pieces which float in the water. Below the subciitaiR 'i 
part attacked, a hole forms in the flesh, the dark colour of the zone loses i' 
intensity, and finally a characteristic abscess forms. 

The diseased skin contains enormous (juantities of bacteria, ar.il 
is beyond doubt that cne of these bacteria is the pathogenic agent in tli 
disease. It was however impossible to find the presumed pathogenic ageir 
and the Writer asks all fish breeders and investigators to eommuiiieatc t 
him in detail their observations on the disease. 

{FI ) 


(i) See 1915, .'Vo. 209. 
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The disease often causes the death of the fish, but only when the latter 
greatly enfeebled. In some cases recovery may take place. 

The dead fish being entirely invaded with bacteria, it was not 
ssible to ascertain where they enter. 

The study of the disease is being ccntinued. 


FARM ENGINEERING. 

^ - Strecker s LlQUid^manLire Drill, .streckkr, in /vnot/i,' Landwiyt^-chufiUciie Prcs'-c 

,, :r(l Year, N(». 33, p, s'jj ; No, 34, p, 3.14 -a pig, jicriin. .\pnl 22 .and 

A series of definite principles have been devised in connection with the 
iparation, storage and u.se of liquid manure but up to the present there 
i been no .suitable apparatus for pulling il into the sot! in accordance with 
:se principles. It is requisite that the liquid manure should not leave the 
tributing cask or barrel in a large jet which comes into contact with the 
before leaching the soil ; it must be introduced direct into the soil, and 
rtected against air. This condition is complied with by the “ Jauche- 
11" (liquid manure drill) of Professor Streckkr, of which the appcn- 
i figure represents a general view. 

.Tfter trying all sorts of contrivances, tlic inventor at last satisfied him- 
f that the best method of preventing access of air consists in the use of 
d discs {g) similar to those of mechanical seed drills. Small pointed 
11 shares, with guide roller and adjusting bar gear, precede the discs, cutt- 
, into the soil so that the discs can afterwards pass in the purin and cover 
.ip with earth at once, fhe result is tliat the purin flowing in a big jet 
0 the fcchartrichter (fniinelshare) m (fig. 2) at once disappears coin- 
tely in the soil and cannot evaporate in the air. For light soils a share 
isisting of the funnel v and the slide _v (fig. 3) is sufficient. 

The inventor adjusts tlie apparatus according to the quantity of li- 
,d manure by means of adjustnicnt rings (fig. 4), the aperture of which 
nude to correspond with the opening 7 (fig. 5), 

To enable the device to work on a slope, thedistributingpipe 3 is sus- 
ided pendulum-wise to the chain 12, and therefore alwavs remains 
izontal. 

In order to adapt the distributing mechanism to different crops the 
lliod is the same as with a seed drill ; the lever-stirrups c on the lever- 
ri-ing bar d are moved more or less apart according to the space be- 
vn the TOWS. 

The liquid manure emerging from the barrel through the tap i flows 
‘High a flexible tube into the distribution pipe 3, from which it passes down 
ough the socket pipes ii (figs. 2 and 3) into the funnels m dosing with 
ight lids II, and afterawrds between the steel discs, thus getting to a depth 
mout (1 cm in the soil 3vhere it is immediately covered with earth. 

This easily handled appliance is m,ade in different sizes for oixiration 
Hand or by horses. 
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3 - Vasino Winnowing Machine. — tarcbeh-i a. in Giortmu a KuicoUum, viih vcat, 

No. 8, PP- 136-142, Vwa.‘lli, April 30, 1916, 

'1 his simple appliance possesses the following advantages over ord- 
arj’ winnowers ; 

1) It only runs at a given speed, which prevents excessive increase 
the quantity fed in, and hasty and bad work. 

2) The product leaving the machine is put up automatically in a 
ry easy way into bags at the rear end. 

3) The machine is fully equal to other winnowers in yield, but tur- 
dies a much cleaner product witli better separation of the screenings. 


Winnming Machine Vasiko. 



Fig. 1 : Eongituilinal Section. 


Fi.g. 2: Tmn^vei-se Section. 


4) It can be used both for paddy and other cereals without distinc- 
'11. it being only necessary to change the screens and the direction of 
2 air current. 

3) It consumes less driving power ; a boy can work it for a long time. 
■Is shown by the 2 figures appended, this niachme (which llessis \ a- 
io afterwards improved in its details) consists essentially of the follow ing 
Its : a w^ooden frame, a fan V, a feed hopper T, and two screens, and R. 

the machine is hand-driven by means of the crank Wi, the movement 
which is transmitted through the gearings I and I’, to the shaft 0. which 
turn transmits it to the screens through the elbow-joint and the con- 
rtmg rod cf ; and to the fan through the pulleys P, P’ and the belt. 

The material contained in the hopper T falls on the ist screen A, rvhich 
a cast iron plate, suspended to the frame by the springs r and the 2 arm 
'■ers h. one being short for the ptirpo.se of regulating the screen angle, and 
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the other long and connected to the edges B of the lower screen, which im. 
parts a rocking movement to it. The screen A is not perforated at its cm] 
p p’ lying below the discharge aperture of the hopper, .so that the materia] 
from the latter has to pass over to p' before dropping through to the bottom 
screen. Through a regulator placed against the vertical wall of the hopper 
and by which the fan box may be turned, the fan outlet aperture may ht 
raised or lowered so as to enlarge either the part c which blows on loth 
screen A, or the part c’ which blows below the same screen. From p to 
the latter is perforated, not by punched holess, but by small arched not. 
ches with convex edge bent downwards spoonwise, so as to facilitate tlif 
entry of the current of air from below upwards and the descent of the small 
grain and seeds, while the large grains fall from s into the inclined plaiii 
d and the small straw, empty grams, etc., are expelled from the machmo b; 

the air current. , , , 

During the drop from A to B, the grains are struck by the air cimaii 
c’ and compelled to follow an incliued path which brings them near the eiK 
n" of the lower screen. The latter is supported laterally by the woodti. 
edges B to which is fixed the shaft / receiving the movement of the 4 springs 
A and .v’ supporting the screen as a whole. The result is that thelattor 
which under the action of the connecting rod e / tended to perform a ptr. 
fectly vertical alternating movement, is compelled on the contrary to 
shift" along 2 arcs i.if a circle with radii which are respectively equal in the 
lower part to the lever arm x’ and in the upjx'r part to the lever arni.v. 
In consequence of the impetus thus given by the screen to the grains cover 
ing it, the latter are thrown upwards, and in accordance with the law oi 
uniforaily varied movement, they describe a parabolic path, falling on the 
screen at a point farther up. They thus make small .successive iiiteriiiit- 
tent advances, passing up along the screen until they pass through the 
meshes or fall at s"', where they are collected. 

The screen is generally made of sheet iron perforated on the space »' 
n” with small holes for separating the earth and small seeds ; on the spiue 
n 11’ with larger holes separating the bad seeds; a sheet-iron apron witha 
double slope placed below collects the screenings o£ s” and s” while the sin- 
nes, which cannot rise owing to their weight, fall from .d into the mcliiiec 
plane d. In the aperture q through which the cereal descends there is 111 
inclined plane q s"' which, by means of the lee’er i may be inclined right 0; 
left and thus feed the cereal into either of the 2 sacking inlets with uhid 
the appliance is htted, .so as to allow of continuous fall of the cereal duras 
the connecting up and taking away of the sacks. 

Thus the speed of conveyance of the cereal does not only depend ni 
the lever arm 0 <; of the elbow-joint, but also on the mutual position and tb' 
length of the screens s: and and still more on the rapidity of alternatw 
movement. The effective conveyance momentum acquired by each gran 
weighing p must not only be capable of overcoming the frictional reslstanc 
against the screen and raising the grain, but also of enabling it to descri 
such a path that when it falls back into the screen it cannot descend agaii 
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)wing to the lowering and sloj^ of the screen and the vibration of the 
ipparatus, to the point from which it was raised. 

Thus speed plays an essential part in the output of the appaiatus 
jiul it cannot go below a certain limit, otherwise the apparatus will not work 
and the grains tend to descend towards the end s'. 

;S6 -The Vssino Paddy Cleaning Machine, HttedtoaThreshing Machine.— tarcheto a, 

ill 11 Giormk di Kisicollma, Vlth Year, No. 9, pp. 151-154, i %. Ycrcelli, May 15, 1916. 

As shown by the appended figure, the paddy cleaning machine de- 
signed by Messrs. Vasino Brothers (at Ponzana, province of Novara) can 
be fitted beneath an ordinary machine for thresliing this cereal. 

The cleaning apparatus is entirely su.spended by wooden supports to 
the lower cross-members of the framework of the thresher. It may re- 
ceive the reciprocating screening movement either by means of the lever 
P P actuated by an eccentric mounted on the shaft of the ist beater (the 
ivhole shown in dotted lines on the figure), or still better by means of a 
special countershaft L, fitted with an eccentric or elbow-joint and driven 
by a belt. 

The cleaning apparatus doe.s not gather everything that falls from 
the gratings of the thresher, but culy the material from the i.st shaker and the 
2nd beater, because generally the products of the 1st beater do not need 
cleaning, while those of the last shakers are so full of impurities, and at 
the same time so small, that it is desirable to blow them separately by hand. 

The threshing product falls on an inclined plane (which Messes Vasino 
have divided with advantage into several parts: A, A', A” ,io save space 
ill height), which conveys it to the ist screen B. 'Ihe latter may be of 
perforated sheet iron, but the inventors prefer plates with oblique holes 
(shown in a vertical section on the principal figure, and in plan on the small 
iguie annexed) in order the better to prevent leaves, stalk fragments, 
jlumes, etc. from passing into the lower part. 

'fhe nozzle of the fan divides into 2 branches, .V and N, at the en- 
trance to which is a slide valve by wliich tbe current of air in both may be 
regulated. 

'i'he air emerging from M strikes the grain falling from the sieve B and 
Separates the small straw, empty grains, light seeds and dust, ejecting them 
ifrom the machine together with the leaves etc. falling from the end of B. 

The heavy grains drop on the 2nd screen, which has a solid part (’ 
lid the rest punched out like the 1 st screen, hut with smaller holes, witii 
reverse direction of slope at D. 

The stones and other large impurities gather in the channel E, from 
rhich they are expelled at one side of the machine. 

The paddy falls into the plane C , then on to /•', and G, and into the chan- 
el H, which discharges it on the other side of the cleaner. In falling from 
' to C, however, the paddy is subjected to the air current of the channel 
' . which, striking against C, forms an eddy holding the screens suspended 
irsome moments and freeing them from the last impurities. 

This cleaner, both simple and efficient, does not take up much space, 
■Imres little driving power and can be fitted to any threshing machine. 
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. Motor-Driven Apple Grading Machine of High Capacity (i)* — Thi’. Scientific Ame- 
Vol. CXIV, No. 15, p. 385. New York, April 8, 1916. 

The new apple-grading machine shown in the accompanying figure 
aerated by motor power and has a capacity varying from 40 to 60 har- 
per hour. The apples can be graded in seven dilierent sizes from 2 % 
es up to 4 y2 in. in diameter, each size varying one quarter of an inch, 
principle on which the grader is designed and constructed is very 



Mcchaniuil Apple CraiWr, 


pie. It is an endless belt with plates forming hollow squares which 
.nge their size as they travel towards the end of the grader. The varia- 
n in the size of the squares is accomplished by the spreading of he 

ts, 

- A Tractor for the Garden. - Farm Imjilrmcnl X.rar, Vit. XXXVIi, Xo, I r.|i. iV 
Chk'ai^n, 111 ,, April zy, 1916 . 

The accompanying illustration shows the garden tractor constructed 
tlie IJeemaii Garden Tractor Company of llinneajmlis. Minn. U. S. It 
relops nearly three lior.se-ix)wer, the pull on the drawbar being a little 

0) s<'e alsofi. June I'ji n No. 560. (Fd.). 
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less than one horse-power. It weighs 450 pounds and has wheels 
ches high with 3 % inch tires. The height of the handles can be adjustj 
to suit the operator. It will cultivate anything that grows in rows. 

Any kind of garden hoes, cultivator teeth, knives or disks can be (jni^ 
ly,attached and a boy oi^girl can operate the machine for it needs onlyi 



The Beeman garilen Tractor. 


be steered. B> going astride the row this tractor cultivates all vcgcl 
bles grown in narrow rows such as onions, beets, carrots and by going k 
ween the rows it will cultivate maize, potatoes, peas etc. 

This tractor can also be used for driving other small machines such 
pumps, churns, cream separators, wood-saws and the like. 

789 - Experiments on the Fuel used in Farm Portable Engines. — 1 

Dircoiion ^enhale de I’ Agriculture, du Commerce et Ue lo Cohnisaliot' , JivUcliv. 

\o. 87. pp. 49-55. Tunis, 5 £arch, April 1916. 

The present high prices of coals have induced many farmers in To: 
to use other fuels for their steam engines. The wood of olive trees, lenti: 
and thuyas are those most frequently burned. 

The Direction Generate de 1 ’. Agriculture has recently caused expe 
ments to be carried out in order to determine the best means of utiliii 
Tunisian fuels and their value in comparison with that of coal briquet* 
A 24 HP. portable engine driving a straw baling press turning < 
AO to 50 bales per hour was used for these experiments, in each of ivlii 
the pressure was first brought up to 64 lbs. by burning only the strici 
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;5s.iry quantity of fuel, then the press was started, the pressure raised 
5 lbs and kept there while the machines worked steadily for some hours 
f which the experiment was stopped at the initial pressure of 64 lbs. 
with the same water level in the boiler. 

C;ireful record was kept of the weight of fuel consumed, work done, 
i employed etc., and these data are given in the annexed table, 


Fuel 


I Consumption whilst working 

o S : — ^ ^ Material 

c I I 

i S'SS* ' ^ ratio ; pressed 

j 0 t- aso ; hour lOo bales i looolbs. . to coals ! 



lbs 

lbs 

lbs 

lbs 


' 

briquettes , . 

79.2 

39.6 

99-0 ^ 

13.2 

1 I 

straw 


79.2 

31-5 : 

IIO.O 

13-2 

l:l 

fodder 

1 lignite from Cape Bon . . 

B1.4 

51-8 

1.36.4 

18.3 

1-39 : 1 

straw 

1 from old olive trunks, re- 
Illy felled 

165.0 

IIO.O 1 

2-5.0 

36-8 

2-79 : 1 

straw 

lyptus, branches and stems 
;o 10 inches diameter, felled 

3 months previously . . . 

162.8 

107.8 ■ 

253-0 

33-8 

2.56! I 

straw 

a, trunks recently felled . 

180.4 

II5-3 

288.2 

38-5 

2.91 ; 1 

straw 

, stumps recently felled . 

— 

90.6 

275-0 

36.8 

2.79 : I 

straw 

3 pine, trunks and bran- 
, quite green 

154.0 

IIO.O 

250.8 

33-5 

2.54 : 1 

straw 

k, sitiali branches few cen- 
tres ill diain., nearly dry. 

— 

84 .5 

264.0 

31-6 

2.39 : I 

fodder 

k, stumps felled some 
ths previously 

X32.O 

116.2 

2530 

33-8 

2.56 : I 

straw 

tree, split wood and 
lohes recently felled, . . . ■ 

132.0 

H7.7 

292.6 

35-0 

2-65 : 1 

fodder 

ak, split wood, nearly dry. ; 

125.4 

92.0 

2750 

33-2 

2.52 : 1 

fodder 


Review ol Patents. 


Tilling 7 nafhines anti imf>lcfncnls. 

'' 167801. Plough. 

2 45 Improvenienls iu cultivalors. 

21 099. Cultivator. 

21 123 — 21 142. Ditching machines. 

24471- Subsoikr. 

408. Power driven ploughs, cultivalors etc. 
802. Motor ploughs. 

‘Siiira I i;0o4?-i 176 3M- 117788,! -I ir.S 515.-, 

I 1 76 098. Soil pulverizer. 

I 176240. Koller attachment for ga3ig ploughs. 
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Canada 
United Stales 


Canada 

United- Kingdom 
United States 


Canu'la 


France 

Switzerland 

United States 
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I 176514. Weed cutting attachment for disk-harrows. 

1 1/6 581 — 1 178 765. Disk ploughs - 
1176626. Combined toller and stalk cutler. 

I 176 883. Combined weeder and cultivator. 

I 176 892. — I 1/7 649 — 1 178 660 — I 178 607. Ploughs, 

* 176955* Attachment for cotton chop})er.s. 

1 177 175. Insect trapping attachment for cultivators, 
t 177 389 — I 178 025 — I 180 178. Cultivators. 

r r77 558 — 1 177 871. Gang ploughs, 

1 177 974- Weeder. 

I 178 212 — I t8o 477. Motor ploughs. 

1 178 767. Ridge levelling harrow. 

1 179 183. Tractor plough. 

I 179241. Plough beam. 

I 179 315. Plant hill marker. 

I 179899. Deep-tilling gang plough. 

1 180 195. Adjustable draught atlachmeiu for ploughs. 

I 180456. Coulter brace. 

1 180563. Claihps for cultivator slantlanis. 
r iSo 580. Coulter. 

I 180845. Disk liarrow. 

Manure distribiilors. 

167 719. Fertilizer distributor. 

1 177 391 — 1 178 137. Manure spreaders. 

1 180 988. Straw and manure spreader. 

Drilh and sowing nuichincs. 

167950. Sowing machine. 

I 481. Machine for sowing seeds one at a time or for planthig pc:s 
I 176 222. Seed planter, 

1 176242. Com planter, 

1176324. Beet planter. 

1 176 820 — I 176 821. Variable drop seed planters. 

I 176906. Grain drill atlachnieut for coulters. 

T 178 263. Potato planter. 

1 178 311. Seeder attachment for cultivators. 

I 178506. Combined plaiitiug and fertilizer distribuling uiarhim 
1 178571. Gnibi feeling device. 

11/8 766 — 1 1 80 759. Planters. 

1 179285. Cotton planter. 

1 179 579 Covering attachment for seed ])laiilcrs. 

Reapers, mowers and other harvesting machints. 

167 260. Finger attachment for harvesters. 

167571. Sheaf loader. 

167 786. Machine for pulling flax. 

•1/9 594- Hand rake for forage crops. 

72 457. 5h>wers. 

72 597. Hay harvesting machine. 

I 176 276. Com har\-esting and shocking machine. 

1 176 361. Binder. 

1176398 — 1178013 — 1179290 — 1179410, Corn harvesters. 
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1 176 547. Grain shocking machine. 

I 176 585. Machine for making shocks. 

1 177 104 “ I 178 634. Han’esting machines. 

1 177 158. Cow-pea culter. 

I 177 475 - Bean harvester. 

I 178410. Grain binder. 

I 178 52 I - 1 179 702- Mowers'. 

I 178 590, Brake for header harvcsling inacliiiic. 

1 179310. Mower attachmcnl. 

I 179 320. Ujiioadcr and slacker for wheal and Ihe like. 

I 179676. Hay rake allachmenl, 

I 179997. Self binding harvester. 

I 180257. Binder carrying device. 

I 180548. Com stripper. 

I 180 700. Combined hay stacker and rake. 

I 180944. Pea thresher and harvester. 

I iSi 094. .attachment for hinders, harvesters and the like. 

I i8t o«)r>. Hay rake and loader. 

Machines for liftini^ root crops. 

Denmark. 'i '>93. Maehuie for lifting, toppjjig ami heaping root crops. 

rnited-Kiugdom 386. Toi)ping and tailing machine for ro<d crops. 

975. Potato digger. 

I'nited Stales 1 176 104. Bcel digging machine. 

r 176 850. Sugar beet topper and puller, 
r 179 580. Potato digging machine. 

I 179767. Beet harvester, 
r 180 251 Potato digger. 

Threshing anJ aiinnowin^ machines. 

Canada 167193. Grain separator. 

United Stales t 176 360. Com husker. 

I 176488 — I 179 806 -• 1 180443. Threshing macliiue*s. 

I 177049. Double delivering mechanism for threshing machines. 

I 177 703. Conibineil wild oat seiKtralor and grain scparalcir and cleaner. 

I 178295. Grain seiv*ralor. 

1 i7r; 254. Seed sc|virating mechanism. 

1 179438. Com husking machine, 
r I -80 165. Seed grader. 

Machiiits and implemntts ivr the preparativN atui slora£{ C/ gtabi, fodder, etc. 

Denmark 21 143. IXvice in straw presses with sliding ram 

riulcd-Riiigdom 1 161. Apixiratns for washing grain. 

Dairving machine and implements. 

Canadii it'7 9.5? Cream separnbir. 

Di^iinwik ji 106. Improvement of ixirts of milking machines. 

Other agnculiutal machines and implements. 

Hrilish India 2 225. Improvement in devices for controlling supply of water for irri- 

gation puTixiscs. 

107539. Straw rojur twister. 

167 632.- Hide removing instnimenl. 


Cmada 
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Cuba 

- 433 - 
^ 458 . 
2.166. 

Denmark 

21 127. 

21 128. 

-’1 15.5. 

1‘rancc 

179 338. 

United- Kingiloni 

193- 

78;. 
789. 
I 255. 

I 323- 

United Stales i 

176 182 


Improvement in st^r mills. 


Sprayer utilizing bicycle pumps as source of pressure. 
Foster mol her for chickens. 


1 178 552 — 1178993 — 1180962. Traction engines. 

I 177 497 - weaner. 

1 17; 783 — I 178 761 — I 178 838 — I 179 066 — 1 179 900 — I 180 
Tractors. 
i i;S /Si. Com topper. 


;yi - Inverted Siphons Replace Bridges where Canals Cross Roads. — r /it /incuim 

lit'.; }iccoril, Vol. 73, Nu. 13, p. 478. New Yt)rk, April 8, iyi6. 

The extensive system of main irrigation canals and laterals in the Im- 
perial Valley California has presented in many places the problem of get- 
ting the highways across the canals without interfering with the function 
of either. Bridges were built across the larger canals but as the channels 
are above ground level, heavy gradients were required for the approaches, 

It was fomierly believed that inverted siphons would not be feasible 
on account of the quantities of silt carried by the irrigation water and which 
it was feared would fill up an under-ground conduit. Experiment, however, 
has proved that velocities of 2ft. per second would keep the corrugated pipe 
siphons clear of silt although 3ft. per second is desirable for carrying the 
heavier sands. As a result a great many siphons have been installed and 
this ha.s led to a much more satisfactory road system. 

A number of these siphons are of corrugated iron pipe with collars 
and head walls of concrete ; others, where concrete material is lacking have 
timber head walls. It has been found that Oregon pine inlet and outlet walls 
last about eight years in the dry soil and this is considered as suitable as 
more permanent work. 

The inverted siphon method obviates all difficulties where it is necess- 
ary to carry two canals across a road and across each other. This is now 
done by mean.s of two siphons, one beneath the other. 


yyz - Small Irrigation Canals Lined with Concrete to Prevent Seepage Water Loss. - 

IiDW.\RD?, C. K. in Eniinecrin^ Record, Vol. 73, Nos, 16 and 17, pp. 508-510 and 539-,‘i |i 
Ntw York, April 15 and 22, 1916. 

As a result of lining with concrete about 40 per cent of the canals 
and laterals of the Okanogan irrigation project in Washington, seepage 
losses have been reduced from 51 to about 13 per cent of the total water 
received at the head works. The lining has been placed in the .sections of 
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; canals where seepage losses \jrere greatest, these localities harhng first 
;,i determined by current meter measurements. 

The losses in the canal system tor 1911 with 43 miles of canals and lat- 
ils in operation and only i mile concrete lined was 51. i per cent, an aver- 
; of 1.2 per cent per mile. The loss for 1915 was 20.4 per cent with 76 
]ts of canals and laterals in operation, or an average of 0.27 per cent per 
le. It is estimated that the further lining for 5 l/j miles which will be 
jipleted before this year’s (1916) irrigation season commences -.vill reduce 
> losses to less than 15 per cent. 

Ill the original designs most of the canals were built with i on I J/2 
,es on the upper portions of the project and i on 2 side slopes on the 
:r or sandier portions. A friction factor of n —0.02^ was used for the 
ned canals, while d = 0,015 was found to be safe for concrete lining, 
canals as already built and in operation were generally too large for 
ig without back filling. A concrete lining i % inch thick was decid- 
ipon with a backfill of sand and gravel of at least 3 inches on the bot- 
and side slopes. According to the size of the canal in some places, 
backfill re luired was 3 to 8 inches and sometimes as much as 2 feet. 
The writer describes in detail the methods followed in carrying out 
work. Altogether, 134000 lineal feet of canal were lined and they 
died 7500 cu. yards of concrete. 

The following table gives some data concerning the woik done and 
cost per cubic yard and per lineal foot. 


Secliou A Section B Section C Section D Section 


ho/ bottom, teet 


0.50 

rlepih " 


1. 10 

in'ter » 


5-45 

:ds, ci'tiicrotc per 
lal 

loo ft. of 

252 

j'ds. backfill per 
a! 

100 ft. of 

5.00 

i. per cu. yd. of concrete ^ 

39-50 

cost per cu. yc 
foundation. , , 

1. concrete 

. . . s 

9,815 

cost per lin. ft. . 

... * 

0.248 


1-25 

2.00 

3.00 

4-50 

2.00 

2,25 

3.20 

4.60 

7-93 

II.IO 

I 5 .,v 2 

22.06 

3-<>5 

5-15 

7 - 1 } 

ro.20 

7-5 

12.00 

38,00 

28.00 

27.40 

19.40 

14.00 

9.82 

g.700 

9-695 

9.877 

8.065 

0-355 

0,498 

O.70O 

0,823 


fart of the lining has been in use for four seasons and has given good 
ce and shows no signs of wear. No trouble has been evperienced on 
“lit of expansion or contraction iniuring the lining even when the 
1 b dry during half the time in .summer. 



loiS 


rorai; economics 


rural, economics. 

7u < Increase of Yield of the Soil in the Alpine Regions of Saliburg, Austria. - n 

ZZite of the ling-continued efforts of leading men to rep ace tlie 
of-date sytem known as “ Egarteiiwirtscliaft ” (i) ® ^ 

of the Alpine region, no noteworthy progress has hitherto been eco 

tethat directionV"Landeskultrirrnt”of the Tyrol alone has t; 

forage crop production is obi 

if we consider that in Austria about 3 II 220 acres are cultivated o„ 
“ Eeart '' system, the yield of which might withou any great dift 
be dCbled,\ud If we compare the yield 

So to 100 or even 240 cwt of hay per acre, with that of the Lgart , 
IS 16 to^n cwt. We may remark that in this comparison no a lowiir 
marfor tV fact that artificial grass-land prcdiices a quahty of fora? 
cmuparablv superior to that of the "Egart whicli contains from ( 
So of weeds or poor quality grass. Utdess the popu aaon are contiii 
instructed and the qu^tion is handled and constantly kept under , 
bfeompetent authorities, and the necessary inforniation supplied wk, 
^ ?.il,r that is to sav unless somebody thorougUy at home in this 
don both theoretically 'and practically, 

money granted to the “ Subventionswiesen (subsidised grass land. 

in TTiost cases be absclutely wasted. . n • i- 

Xot OTilv those paits cf the country where Kgart is praclisfi 

very much behindhand, but f ‘;”l^ISau '"rf 

are at present still fallow lands, for instance the Flachgau of twli 
fn lSprSriaandin various parts of Lower .Mistna, where f 
rotatiL instill carried on. As the small region of Salzburg presenh 
[Jcfverv distinct systems of cultivation, it is expedient to mention he 
rnnditioiis oi soil utilisation existing on present tarms. 

l‘!_RegL known asthe '• Egart” Region (Pinzgau, Pougau, 1 . 

and Taiinengau). — The most usual rotation is: gram crops, gram 

£1 aTearf ” Egart ” ; or grain 3 time running, and 3 years Lf 
There\' no reason to do away with this system '^it - ^ 

tute artificial grass-land for natural grassland. On his trial lamk 
were tilled and dressed after the usual manner of the ; 

nevertheless obtained . yields equal or very close to those ,, 
obtained It is evident moreover that the yields undergo eo s 
£ase if more careful tillage is done and if the preceding no. 

better chosen. 

(I) The ” EgartcuvirtschaU ”, or '' E|?art ” s%-slfm. as ptaelised in the fflonnlsi. 
uf tilria. part of Bav.aria, etc., consists in fallowing for n ce-rtain period, Inyrng des 
for the same pctitxl, and cereal growing for a further e<iual period. 
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'J'here may be taken as an example the results obtained at the School 
of Agriculture of Oberhalm, Taniiengau, and summed up in Table I. 

IViiLK I. — Results obtained at the School of Agriculture of Oberhalm. 

A. — Cost of bringing an acre of land under cuUivation 
{excess expenses as compared with “ Egart" system) — Cover crop: oats. 


1 days ploughing {cost of team 6s. 8<i. per day) 6. S 

^4 day harrowing (at 6s. Zd. per day) i. 8 

Va cover seeds mixture lo 

‘hiy to sow oats and seeds mixture r. o 

5 V2 bushels of oats at 2s. (td. per bushel 14. 9 


I. 4. XI 

Mixture of clover and grasses i. 3. 4. 


2, 8. 3 

It. — Yield of hay per acre in cwl. {valued at 2S. 6 d. per citi.). 




1913 


1914 



cwt. 

i s. d. 

per cent ! 

cwt. £ s. d. 

per cent 

KotaUon gra.ss land 

■' Egart ” conirol 

85.61! 10. 14. 0 

59-73! /• 9.0 

!i 

140.66 

100.00 

88.7011. 2. 0 
57.84. 7. 4. 6 

0 1 

0 

Increased yield 

Cost of bringing under cultivation’ 

25-88 

3- 5.0 
2. 8.3: 

40.66 

30.86 3. 17, 6 

53 

Net profit 


16. q 





C. — Composition of: 

R^>talioll grass land: Green oats clover and 18 % wec<ls and. bad (luality grass, 

unproved grasscs. 

"]-;gair’ coiilrol; Clover and improved 43 % weeds and bad grass in the hay. 

grasses. 51 % in the aftermath. 

Ill the regions where “Kgart” is practised, and where grass grows 
liCrivily, the trials showed that starting cultivation with still green cereals 
is by far the most advantageous. The reasons are several : 

1) This power of strong growth of the grass also influences the ce- 
reals, which develop powerfully and produce a lyrge quantity of culm and 
leaves, throwing so much shade on the seed that its growth is very much 
impeded ; 

2) These cereals lodge easily, which makes the result of sowing 

doubtful ; 

3) It is impossible by tillage to secure an>thing like complete elim- 
inatinn of the weeds owing to the shallowness of the arable soil. 

Besides this, when the fields are sown with ripening cereals, one half at 
l^ast of such seed is lost. Starting cultivation with still green cereals means 
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some increase of labour, wliich is more than made up for by the very mucli 
superior quality of the forage. The estimate of starting expenses given 
above shows that the increased labour only amounts to 2 days labour (tl 
one person per acre and just over i % days of one team, and it only recurs 
every 6 years; evidently then this increased labour can hardly cause any . 
difficulty, 

II. — Su-called Ploughing Region {b'lachgau). — A.s an example clearly 
showing the increase of yield which may rea.sonably be expected, the results 
obtained on the farm of the peasant Siadler at Vollern near Oberndorf and 
summed up in Table II, may be adduced. 

Table II. ■ — Results obtained on the Farm of the Peasant StadlER 
at Vollern near Oberndorf 
A. — Ctisis f>fr acre of -putting under cuUimlion 


{excess of expenses over permanen! natural ^rass land) — Cover crop: 

i s, d. 

As previously 4. ’ i 

Plus mixture of clover and classes 3- 

Total CXI *cnscs ... 2. u 

D. — yield of hay per aere {valued at 'is. (id. per ewt], 

1913 I 9 H 


cwt. '. £ s. d. % cwt. $ s. d. i % 

47 5. 17. 0 171 71 y. 17. (> 

27 3. 7. 6 100 ‘ 41 5. 3. lOo 

20 2. 10. 0 71 2-5 3. 12. 6 


Artificial penuinc-at grass land . 
Natural permanent grass land . 

Increased yield 
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In this particular case (and also perhaps all through the “ Flachgau ” • 
uhere fallow land is maintained^, the starting of cultivation with ripening 
; I reals is preferable to cultivation rvith still green cereals ; on the other hand 
the quality of the forage is not quite so fine. 

The most frequent rotation in the regions known as arable regions is : 
fve, oats (with clover sowing), clover, wheat, oats, fallow, “ Egart " 
cultivations are however also met with, and also the different variants of 
the above example. Fallowing is an inherited trouble. 

One must not reckon too much on the resulting increase of the pro- 
ductive power of the soil as it does not exceed that of a well manured 
geld under some well cultivated crop or pulses. From this point of 
view, fallowing may still be adopted in special cases and by way of 
exception, but not as a cultural system. On several peasant farms the 
Author made a trial and replaced fallowing by a corresponding period 
of ,5cme cultivated crop and vetches and oats sown together ; the rye 
which followed was better in qualify than that growing after fallow. For 
instance, on the farm of the peasant En’ZENSBERGer, at Enzesberg near 
Thalgau ”, the trial of oats and vetches produced a crop of forage 
inoiinting to 140 cwt per acre, which is equivalent to 140 : 4 = 35 cwt 
f hay. In other places the yield was still higher : the farm of " Win- 
elhof ”, for instance, ebtained 208*4 of ferage. Reckoned per 
ibourer, fallowing required 5.5 days labour per acre, oats and vetches 
Illy 4 ' 5 ’ 

According to the Slatixhcal Year-Book of the Imperial and Royal Min- 
4 ry there are in tlie SaUburg region 70994 acres producing 

Illy 23.5 cwt of hay per acre. Assuming, without any allowance for local 
efidendes (defective ploughing, etc.), that by undertaking work on a 
irge scale and reckoning only 30 increase, a much higher result will be 
ccured, there would then be obtained 7.07 cwt of hay per acre (30 % of 
3,5 cwt) or, for the 70 994 acres 412 182 cwt of hay, cragain (i cwt being 
forth 2S, (irf.) £63780, Deducting one-fourth, or £15 945 at the beginning 
if the year, to cover the expenses of starting, there remain £47 835. Further- 
rore, according to the report, of the Imperial Royal Society of Agriculture 
it Salzburg, the total grass-knd area in 9 Flachgau » is 45315 acres; assum- 
iii; that 50 is made up of sour grass-land, there still remains 22 757 acres 
permanent grass-land the yield cf which may very well be increased 60 
' as was shown by the example of the farm of Vollern. Reckoning 
i a production cf 24 cwt per acre, the assumed increase of 30 % in the 
leld would represent . 7.17 cwt per acre, making for 22756 acres, 
A) i6o cwt of hay, worth (at 2 s. 6rf. per cwt) £20 343. Still according to 
le report of the same Society, there remain fallow in the " Flachgau ” 
3fo acre.s. Taking as a basis fhe example of the Enzesberg farm, one 
mild obtain 35 cwt X 1386 = 153 510 cwt of oafs and vetch hay worth 
t ts, 6 ;!. per cwt) £19 138. For the entire Salzburg region, this would 
lean an annual return of 815 5(53 cwt of hay. and, in round figures, a 
et profit in hay value of £83 750, aud consequently a great increase in 
k piihli'c wealth of SalzburgI 
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agricultural USruUSTRIES. 

794 - Table Wines and Blending Wines of Sicily. — Mancini Camillo, in Giornale vini- 
coio. 42nd Year, No. 21, pp. 369-371. Casalc Utonfcrrato, May 21, 1916. 

Province of catania. — This is the province in which wine-growing 
covers the largest area: in ()4o acres, producing on the average 6875 000 
bushels of wine, or more than half of the entire production of the island, 
In view of the special conditions created by Etna, where the vine extends 
up to more than 3 000 feet, the province of Catania produces very varied 
wines, from highly alcoholic to the lightest, chiefly red wines, though then; 
are also excellent white wines. 

Red Wines of tn a: 1) Wines of ihe plain of M ascali (Giarre, 
Riposto and Acireale), blending wines, with distinct aroma, alcoholic and 
strongly coloured ; 

2) Wines of the plain of Calatabiano (Piediinonte Ktneo, Flume- 
freddo, Faggi, etc.), less alcoholic, aromatic, fairly agreeable, reserved 
chiefly for local consumption; 

3) Wines of Feiido, produced in the Feudo plain ; less coloured and 
less alcoholic, do not keep so well ; 

4) Wines of the middle mountain zone, grown on the slopes of Etna 
(Randazzo, Linguaglossa, Castiglione), of ruby colour shading to orange; 
good taste ; agreeable aroma, medium alcohol content ; 

5) Hy/i mountain wines, grown on Etna at between 2 600 and 3 goo f 
altitude ; these are light and tart table wines. 

White Wines: The southern slope of Etna (Viagraiide 
Zafferana, Trecastagni, Pedasi, Nicolosi) produces good white wines. I 
allowed to mature by ageing, they constitute excellent table wines. Th 
province of Catania afso produces white wines of the Marsala type. 

In 915 wines of this province analysed at the Royal Wine-makini 
School of Catania, Ihe alcohol content ranged from a minimum of 6° (Giarre 
to a maximum of i4“,5 (Acireale). 

Province of Palermo. — Possesses 55 600 acres of vines producini 
a little more than 22 million gallons of wine of every description, from th 
commonest to the finest table -and blending, white, red and light red. Tin 
blending wines with a fine garnet-red colour are produced by " perricone ' 
stock; when blended with the white catarrattc ”, the “perricone’ 
gives fine red table wines. These stocks, with the system of " peda- 
imbotta ” (l), give excellent light red wines. Seme white wines of the 
Sautenie type, but warmer and more alcoholic, are also known abroad; 
the Corvo of the Duke of Salaparuta, the Catalliihn and the /.iiiro. In 


(i 1 .According to the system known in Sicily ;Ls “ in-sta inibottu ”, the must, i-rniKKel 
by treading the ginpc with the feet shod with nailed bools in masouty vats, is collected to 
“ mastdli ” (lower vats), from which it is conveyed to casks (which are lilled ‘/j) to coniiilti' 
alcoholic fermentation. — Cf. Dr. .Antonio Saiuiino, TratItUo compldu Ui Emlopa, Vol. II, 
p. 39. Conegliano, 1907. ’ (EiI.) 
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•iiits of the province of Palermo, analysed at the above mentioned 
lol, the alcohol content ranged from a minimum of 110.6 (Santa Flavia) 
maximum of 180.14 (Partinicc). 

1'kovince of Messina. — Allhongh the vineyards here only occupy 
:(i?stal region, they nevertheless cover 51 400 acres and produce on the 
age more than 17 600 000 gallons. The most famous wine of the pre- 
e is .l/rfarm, produced by the " Nocera ’’ stock ; this is a much appre- 
d blending wine because it combines fairly strong acidity {6° to io“) 
cdoiir and rich alcohol content (i.f to 16“). The wines of Faro are 
ill high repute in the province. The Aeolian islands produce the famous 
luisid di I.ipari, one of the finest white wines, containing from 130 to 15" 
cohol and from 17.28 to 27.20 ounces of dry extract per gallon. 
ProvinCRS of Giroenti and Caetanissetta. — The wine making in- 
rv is of no particular importance here. 

More than half the Sicilian vineyards have been restocked with Arae- 
1 wines. 


- The Wine of Grapes treated with Arsenates. — teofuienko m. and obiedoff s 
n l.t Frogres afficoU el viticok, Year 33, No. 14, pp. 3,ll-333. Montpellier, April 2, 1916. 
By experiments recently carried out at the Schorl cf Agriculture of 
tpellier (Frf.nce), the writers show that in the control of the parrsites 
he vine, particularly Conchylh ambiauellu and Polvch.mis botnrna of 
Ntcimd generation, arsenical salts embodied in wet mixtures are superior 
!1 the other treatments tried. To allow of general application of these 
, however, there must be the certainty tliat the wine produced will not 
loisonous, 

Messrs, MorE.W and Vinte have alre.idy shown, byexperiinenis carried 
n the north-west of I'rance, that these wines are niA toxic, Xever- 
iss.asit may occur that in these parts the frequei't rains wash all the 
:iire app'ied off the grapes, it was desired to repeat the experiments at 
tpellier under the most favourable conditions for the continuance cf 
irsenical salts, both on the grapes and in the must. 

The grapes had been treated late with w^et arsenical mixtures ; no rain 
occurred between the treatment and vintage: the arsenical substance 
led a continuous layer round the grapes, stalks, and stems, 
ihe density and acidity of the must obtained from the grape subjected 
ifferent treatments (nicotine, arsenic, lime, water 65 '‘o) and from tlie 
rol grapes were practically the same. Wines obtained from gr.ape treated 
1 arsenic showed under analysis the following quantities of anseniniis 
rilride ; 


Afai-iiX- Wliitf Wiat .Crsenic 

Traces (0.0002 per litre). Wine 

■ . 0.001 gr per litre ! I,ees 

I lad] .... 'rraces 

0.05 gr per kg of dried grounds. 


Nil 

Traces 
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Although all the operations were conducted so as to ensure the best coi 
ditions for the arsenic to pass into the wine as much as possible (the float!) 
skins were forced under regularly every morning; the must was stirred ii| 
racking was delayed until the completion of fermentation) tarsenii is theref, 
absolutely absent from white wine and only occurs in minute traces iuj 
red wine. The latter tasted very good; the Authors consumed from, , 
6 litres of it without the slightest sign of poisoning or indisposit, 
occurring. 

The lees may be used for extracting the tartar, washing being s( 
ficient' to remove the arsenates. The grounds cannot be used either ; 
cattle or poidtry food. 

Other uses of the grounds are possible {manure, treatment of i® 
dew, etc.) 

The experiments wifi be continued. 

796 - The Determination of the Iodine Index of Alcoholic muids. — masolie s 

Ballelin lie la Ih'ncliim Gennalc dcl'A^ricKtlure, dii commerce cl de la cohmsation,-. 

Year, No. SO, pp. lS-j8. Tunis, January, Tebriuiry 1916, 

It is proposed to study the action of light during the deteiminati 
of the iodine index in essential oils, this action being remarkable when ( 
oil is dissolved in alcohol. This is a matter of practical importance, especial 
now that, apart from current requirements of the liquor trade, otl 
reasons for these determinations have been created in consequence of ( 
legislation as to the maximum content of essential oil in alcoholic liqm: 

The Author sums up in a few tables the results of the determination 
the iodine indices, in the dark room, with reduced light and in full day ligi 
for some essential oils, as well as the influence of the alcohol content a; 
length of contact, that of the temperature, the grade of the essentia! t 
its quality and age. The following are the final conclusions : 

Among the essential oils studied, these of Aniseed and lllicium aiii: 
turn (Chinese Aniseed) alone show an increase in the iodine index thioii 
the action of light, and this property may be used to characterise the: 
Any mixture of essential oils which exhibits in light an iodine index abo 
that obtained in the dark room, will contain oil of aniseed or oil of I/licii 
anisatum . Oil of peppermint is distinguished from menthol by the facUi 
the former has a remarkable iodine index, while that of the latter is i 
Thus even the ratio of mixture in flavoured products might be detenu 
ed. The determination of the iodine index of essential oils requires t 
following precautions : the use of a uniform volume of alcoholic solutiou 
the same strength in all the tests (100 cc. of solution at 50"), the ad 
tion of the ddoro-iodo-mercuric solution (30 cc.) in a dark room and ke( 
ing the bottle in the dark during contact; taking care that all solutions sioi 
be of the temperature of the surrounding air. For accurate detemiii 
tions, the tests with a standard essential oil preparation should always 
carried out at the same time. 



. pectinobaeier amylophilum, a New Organism which may be of Practical 

importance in Flax Retting. — AUcrinov J. a. (Sut un nouveau microrganisine pro- 
vuciiuiiit la fermentation de ramidon ct dcs substances pectiques) , in Archives des Sciences 
l,:,,lo J'}UCS, pubUshe<l by the lmi>erial Institute of ICxperimental Medieine in I'ctrogracl 
il icTicfi edilionl, Vol. .Will, Xb. 5, pp. 440-452. 8 liR. JVtrogiad, hjjj. 

when carrying out bacteriological analysis ol a sample of soil, a new 
,'io-organisni was isolated the behaviour of wliich in the presence of 
roll attracted attention. In contrast to other micro-organisms which have 
. power of decomposing starch but prefer sugar, this one prefers starch to 

;ar. 

The researches were conducted at the Laboratory of the Section of 
ueral Microbiology in the Imperial Institute oi Experimental Medicine 
petiograd. Here the behaviour of the new bactetium w'as studied in 
ation to the fermentation pf sugar, starch and many other carbohydra- 
pectic substances, nitrogenous substances, and celhiloae, and also the 
aiucts of its vital activity in a suitable enedronment. 

The name of Pectinobacter amylophilum corresponds to the biochemical 
iperties of the new bacterium. The name of the genus, PecHncbackr, 
licates its property of acting on the pectic substances ; and as to the 
me of the species, amylophilum, it points to its tendency to use starch 
'lusively as carbohydrate food. 

Pe-ctinobactef amylophilum is rod-like, somewhat swollen towards the 
lire, from 4 to dp, in length, with a diameter of 0.5 to i,u. It is mobile, and 
fresh cultures has a spiral movement. Before sporulation, the bacte- 
ni assumes a spindle-shaped appearance, and the sjarres, elliptic in shape, 

■ born in the widest part of the rod. When the vegetative parts of tire 
.'terial cell are destroyed, the sjarres are .set at liberty, and, if the medium 
iavourable, their development begins. 

Coxc'i.usioxs : i) Pectinobacter amylophilum is the specific agent of 

■ fermentation of starch and jx-ctic substances. It also acts on the 
xlucts of hydrolysis of starch, although it has an evident preference, for 
; latter. 

2) Owing to its properly of acting energetically on the pectic sub 
.nces in an aerobic environment, the new niiornbe may be of great 
ictical importance in flax retting. 

The behaviour of this microbe in relation to pectic .substances has been 
idied in the process of flax retting, in aerobic, anaerobic, and mixed en- 
niiments. In the first case, the flax stalks, bound into bnndle.s, were 
iited in ])ure water. In this way, a large quantity of organic substance 
> e.xtracted. The liquid was thrown away and the bundles sterilised in 
•lie more water. After inoculating with bacteria, the bundles were placed 
:heniioslat at a temperature between 50 and 45" C. After 8 to 10 days, 
ting was complete. The fibres as well as the boon separated ea.sily. It 
found from experiments with the fibre that it is of good quality and consid- 
ible strength, although fine and delicate. It keeps whole and does not 
tak up into shreds. The yield of the flax in the shajre of fibre and tow is 
excellent one with this treatment. Inve.stigatiorrs are tjeing continued, 
rile retting in an anaerobic meditnn was carried out in wide tall glass 
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cylinders filled with water to the brim, the whole length of the flaxbnaj 
les being put into the cylinders. Sometimes, in order to have a real ana« 
obic en^ronment, small bundles of flax stalks were put into ^rall te, 
tubes, and the air pumped out. The experiments showed that the actio, 
of the microbe in an anaerobic environment is insignificant In a mixe, 
environment (intermediate between aerobic and anaerobic) the work o 
the bacterium is less active than und« purely aerobic conditions, and iimn 

intense than under anaerobic conditions. 

(a) The new bacterium, which has the ixiwei of acting on starch ai,, 
destroying the vegetable tissues, should play an important part in the dt 
struction of the vegetable masses falling on the soil. 

798 - New Method of Flax Retting Invented at the Technological Institnte'dftSeltogm 

— S<.-e No. 75,1 of this Bulhiiit. 


799 . Hats made of Chinese Palm Leaf. - CiukriC., in rA).ric.,Hina CcUmutk, Ym 5 
ist Half-Year, -Xo. i, pp. 18,-18'). floKiKe, April S", I'UO. 

A new Chinese industry is here described, namely, the manufacturc o 
hats from the leaves of a palm tree not yet identified botanically and whirl 
the Chinese name merely describes as Tnng-shu (palm plant). 

This palm tree is said to be one of the varieties of Lhamacnj 

^ The leaves for hat manufacture are gathered at Kwanksien, a fei 
miles from Cheugtu, a hilly part of the country, where the plant grow 
wild in large numbers, thriving in the rather poor and moist soil, Tb 
tree presents different varieties, some specimens reacliing a height of 
feet. For hat-making, however, the leaves of the .small, young plants an 
used as they are more fibrous and flexible, and narrower. The leaves a 
imported into Chiugtu and are there cut np into long strips of unifoiii 
width. From each leaf 100, no or up to 120 strips are cut, accordirgti 
the quality of the hat and the flexibility of the leaf. The cut strips are bi,l 
ed in water and steeped in a special bath, from which they emerge liglr 
yellow in colour. On drying by exposure to tlie air the colour turns ti 
pearl. For a hat of the finest quality. 16 leaves, i. e. about 1750 strip) 
are required, while an ordinary hat requires an average of iioo. Theli^ 
is begun and finished by the same workman, and is afterwards washed 
an acid solution of secret composition and is next hammered, if desiii 
Hammering, which is carried out by specialised workmen with piilish 
round stones, is a diflicult operation vvhich imparts to the hat a partieiila! 
brilliant gloss of very pleasing effect. 

The best hats turned out by this new Chinese industry, wliicli is baw 
a year old, are fully equal to genuine panamas. They :ire in such demand 
the home market that it is intended to double the number of woikaKi 
enquiries from abroad are also beginning to come in. 


800 - The Cheese Industry in Portugal. — u.imirks iciptista adoi.phci. in Uti'I, i m, s 
de ] 'ulgarJ'(icdo StJiniilica, Vol. XIV. I’ait III, j)]). liriii'a, May i'ji6. 

The cheeses manufactured in Portugal proper are of different typ< 
named according to the locality or region of prodjiction. They aregeii{ 
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y small, being from i,i to 4.4 lbs. each, or in rare cases 4,4 to 6.6 lbs. 

Among the oldest kinds manufactured, the chief are ; i) '' Setra da 
trella ” and its varieties " do Alcmtejo ” and “ de Azeita ” ; 2) " Ca- 
;llo Branco" ; 3) “do Rabacal”. All of them ate made from ewes’ 
ilk except “ Gastello Branco ", which is made from goats' milk or goats’ 
d ewes' milk mixed, and they are all soft cheeses. The best Is the Serra, 
lich, if well prepared, will compare with any foreign cheese made from 
, cs’ milk. Besides these, however, there are a large number of very difier- 
t descriptions of cheese of local manufacture and consumption, among 
lich there are mentioned ; “ saloio ’’ made with cows’ milk in the neigh- 
lurhood of Lisbon, and eaten fresh ; the hard goats' milk cheese of Beira- 
ifta ; and the small cheeses of Setpa weighing from 2.4 to 3.5 ounces and 
very delicate flavour. During the last few years two new descriptions 
iiith mentioning have appeared on the market, the only hard cheeses 
anufactured in Portugal : one is an imitation of “ Caerphilly”, and the 
her is known under the name of “Cardiga”, Imitations (generally 
lod) of Camembert, Edam and Gouda are also made. 

in the Azores, where cheese-making is on an industrial scale, the hard 
leescs “ Pico ”, “ San Jorge” and " Terceira" (so-called from the name 
the islands where chiefly produced) have been manufactured for along 
jie almost exclusively from cow.s’ milk. Prom the island of San Miguel the 
leese industry has long since disappeared, butter-making having coinple- 
ly taken its place. The cheeses produced in the Azores are held in great 
teem in Portugal. They weigh from li to 33 lbs. each, and sometimes, 
lOiigli less frequently, 44 to 66 lbs. 

In Madeira, cheese-making is in process of development. P'airly suc- 
sshil imitation of the Edam, Gouda and Cheddar cheeses are turned out, 
;im milk, produced in large quantities by the butter industry, being part- 
• utilised. 

.fmong the cheeses made in Portugal proper, the , Serra fetches tlie high- 
st price (from 43 to 60 centavos, i. e. nd. to i.s. 3d. per lb.) The Alem- 
;jo is hardly any cheaper, but the island cheeses are a little lower in price ; 
he mimnuim market value to which they sometimes drop is 30 centavos, 
ir - (/, d. per ib. 

In Portugal, the total auiiual production of cheese has been calculated 
•i amount to 6 210 tons, being 5 5 (h 4 tons for Portugal proper and 650 tons 
tortile Azores. T)ie.se tigurcs do not iiielude JIadcira. The quantity manu- 
icbired from <‘wes' milk is estim.ited at 3 000 tons, tliat from mixed ewes' 
mil gluts’ milk at i 100 Ions, that made from goats’ milk at i 20u tons 
jii'l that from cows’ milk at qlo tons. 

In continental Portugal eheese-making is cliiefly a home industry, 
riitd on with primitive implements and on primitive methods, Vnr curd- 
ig, the rennet of the kid is sometimes used, but mostly the dried flowers 
(iiumi Curdiinciilns. There are, however, .some large factories equipped 
itli lip to-date plant ; these turn out almost all the ehee.se manufactured 
I the islands. 

liic inamifacture of imitations of foreign chevses, chiefly as an ad- 
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junct to the butter industrs^ was encouraged a few years ago by the disttit 
agricultural experiment Farms { Quintas districtaes ) and afterward 
by the vSchools of agriculture, especially those of Santarem and Coimbra, 
The chief defect in the cheeses produced in Portugal proper is thei 
lack of standard quality. As to the quantity produced, it is only limits 
by the milk available, there being a sure market for the entire output. 'J'h 
excessive number of very small farms with little livestock makes it diffi. 
cult to improve the cheese industry. In the Setra da Estrella, where sheep 
and goats arc most productive, each female, during the lactation period 
furnishes 8.8 to 9.8 galls, of milk beyond what is required for rearing, whirhij 
a comparatively good output. The flocks, however, are very small, larelr 
numbering more than 200 head. Mostly they consist of 100 and even hs ^ 
Here and in Central Beira, the milk production is of equal importance wit 
wool production. In the Alemtejo, milk production is secondary in inipori 
ance to wool, meat and tallow. Though in this latter prornnee the flocks ar 
larger, this is set off by the low lignre of production, which sometimes i 
only 2.2 galls per head above the rearing requirements, 

Sor - The Measures to be adopted for Preventing Unfair Competition in the Chees 

Trade. — Bartschi J. ami Hai.demaxn M- (I’rcsiilcntHiKl Secretary of the Swiss 
of Cheese Kxpc>rlers). h'edera^tion InteiimtK-iiaU' dc Luitciu'. Couirm r, 

dc Lcntmt' « Bi‘rni\ S wif id jinn iqm . IVlh SecUoii. f^th nuestioii. Report No, 3, jtp 

The writers put forward the following proposals, the carrying out »i 
which may assist in combating unfair competition. 

1. Constant work subsidised by the State, with the object of iraproY. 
ing the quality of milk and dairy jrroducts (keeping powers, fat cunt, 
ent, etc), (. e. ; 

{a) Directions as to fattening, treatment and feeding of dairy oiw 
(return to nature) ; 

(6) Instructions as to milking (the utmost cleanliness in milkic! 
and handling the milk) ; 

(c) Strict observance of existing laws (law on the trade in food pie 
ducts, special enactments and regulations) ; 

(d) better technical training for manufacturers (cheese maker.-: 
as, if the good.s will not keep, they have to be sold at any price, ami tlif 
fluctuations are in that case ruhions. 

The importance of milk and dairyproducts in human food alone jir-ri l 
lies these measures, apart from the enonnous value involved, 

2. Establisluneni, c£ international standards for a uniform method 
judgment and analysis of cheese, which would allow for present coninir 
cial practices and training of specialist exjx-rts wlurse opinion would 1 
decisive in disputes. 

3. Ifore intensive joint work between co-operative orgaiii.satioi 
Chambers of Commerce and the authorities. 

. 4 - thorough systematic propaganda for the increased consunijrti: 

of cheese as a healthy food for the people. 

X02 - Changes occurring in Potatoes during Storage. .s«. x„. ^.i.r ot this / hmm . 
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DISEASES NOT DUE TO rARASnT:S 
OR OF UNKNOWN ORIGIN. 


. Gummosls in the Citrus Plantations of Plorida. — Sti.vens ii.ii.iii ruir,r.-iiy ni 
j .-iiiricillnuitl K.xt'irimi’nt tor till I tsatl Yaii imlin; Jint^ yullt, iyi,{, 

jip, s7-;i. Taliuha.^^ci-, I-Ia,, iijiy. 

’Giminiosis is common in the citrus plnnlations of Florida, causing great- 
■r damage year by year, especially in the north. Among citrus trees, C. 
Airantium amara alone appears exempt. 

\'ery little is known as to the origin and cause of tlus disease. It is 
.ertaiii that its development is influenced by several factors, and although 
many species of fungi are associated with gummosis, none of them can be 
rtgarded as the true pathogenic agent. 

With the object of making a contribution to the study of this interest- 
ing (luestion, the writer undertook a series of researches and experiments 
and a very careful investigation into the course of development of the 
iiil'fsted areas. Several imxndation trials were made, both with crude 
diseased material and with pure ciiltnrcs of UiplotUa utihth'itsls and Pho- 
iis'/i.s/.s Ciln'. 

Tile iS infested areas studied for a period of I ; months were selected 
sfi as to represent as closely as ])ossible the different stages of development 
ni the diseiuse. 

Three stages arc distiiigidslicd : i) the tissues seem impregnated with 
water over small |xirtions of the bark : small lesions and a few cracks appear 
itoni which a slight amount of gum exudes ; 

’) The secretion of gum inereases. the bark tissue harden.s and 
Clacks all over ; 

j) Below the diseased part, the cambiinu forms a new parenchyma. 
Slid the diseased portions arc ultimately completely eliminated, leaving 
2 dry rough scar. 

The first observations were made in Jfay U)i \ and afterwards repeated at 
'Mervals of three, ten and thirteen months. 
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Of the eighteen infected areas examined at the time the obsewation: 
were begmi, eight appeared already cured while in the ten others the mfec 
tion was in full course of development. Five of these latter always co„ 
tinned active, two recovered and then became active again, and finally thro 
seemed fully healed at the end of the thirteenth month. 

With regard to the eight other areas, healthy m appearance, four re 
mained so for some time, in two the disease became active for some lengtt 
of time, and the last two, ivith the disease iii active progress, contmued „ 
this condition with extensive mortification of the tissues and abundan, 

secretion of gum. , . ■ i , 

As will be seen, the development of the disease is very slow, with al 

ternating active and passive phases, which may be related to vanatioi, 
in the degree of resistance of the plant attacked. Wlieii healing take 
place the whole of the infection has not been eliminated through th 
tissues of the host, but the pathological process appears to be arrested 
perhaps owing to the formation of new tissues which react with mor, 
^tensity against the disease. This is the period of greatest resistance o 
the plant. Afterwards the continuation of the attacks, excessive prodnctini 
of fruit, and other factors also, weaken and exhaust the plant, lowering it 
resisting powers so that the infected area reverts to the active stage, aii( 
the disease spreads to the siirronnding tissues. 

The writer also carried out inocuktion experiments with diseased tissiis 
with cultures of DipMia niiMe-vsis and with cultures of PJwmopsis Citri 
both on young orange trees in pots and on adult plantation trees. No dec 
nite conclusions can be drawn from the results obtained, as it was notpos 
ibie in anv ease to produce the formation of the characteristic infectec 
areas. In’ the adult trees there was, it is true, a slight secretion of gum. will 
partial mortification of tlie tissues, but it was only for a very short time 
and over very limited extents of the bark. The re.sults are still nioit 
negative in relation to young plants, which are undoubtedly endowed witi 
a higher degree of resistance. 

In the control experiments the best results were obtained by means n 
cupric paste and carbolineuni : 

(1) Cupric paste : solution of sulphate of copper and milk of linu'is 
equal parts ; mix thoroughly, then add lime until the mixture acqniie 
a certain consistency. The infected areas were cured in the proporlmi 
of 64 %. 

(2) Carbolineiim diluted in soap water : cures (lO “I,. 

Before apphdng the antiseptic, it is necessary to cut away unstiiiti)i‘4 
ly all the infected wood and the adjacent parts, and not to confine omsd; 
to simply sci aping and removal of’thc bark, as is usually done in tlie niainritt 
of cases. 


ti04 - Citrus Barkrot in the Philippines, zekust g. h, in tiu l•hnippIn,■ .1 ac"'" * 
Vol. Vin.\fi. -I, i>p. <)5-tj7, JDiiiilUi. t'ii=. 

The appearance of the diseicse known as " citrus barkrot ” has eaiNU 
serious injury to the cultivation of citrus trees in the province of IJataiigi-' 
Philippine Islands. This disease kiving broken out witli special sevifit}' 
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{ter the eruption of the Taal volcano in January, iqii, many growers 
Sieved that the eruption, which defoliated the trees, is responsible for the 

fhe mandarin {Citrus nobitis Lour.) appears extremely susceptible to 
he disease. Ihe " calamondiii ’’ (C. mitis Blanco) is also attacked but 
,ith imich less severity. The sweet orange (C. AuraAm L.) and the po- 
lelo (C. deamana L.) are much more resistant than the mandarin to 
liirkrcit. being seldom attacked to a serious degree. 

Barkrot ha,s much in common with giimmosis, with the difference that 
lie di-sease is an exudation of sap instead of gum. and that young trees 
seedlings are immune. The cliaractcristic of barkrot in which it is 
iiiiilar to gummosis is that in some cases badly infected trees mature their 
ruit prenmturely, the fruit showing a bright yellow colour while .still verv 
iiiall. ihis is particularly noticeable hi the mandarin, which usually does 
ot colour well in the Philippines. 

The disease makes its presence known by the oor.ing out of sap from 
lie bark, which softens and forms a putrid sore, varying in size from one- 
alftoj Va'-'enhmetres on the trunk and branches, generally at the height 
f ^ '.^2 metres from the ground, though the disease occurs as high 
i 3 to 4 metres on the larger branches. Where the outbreak is se- 
eie these spots occur thickly and finally unite, with the result that the 
:i:c or branch is quickly girdled. Xumbers of insects are attracted to 
M sores by the putrid sap, and the spots are usually found to be infected 
ith the larvae of various insects which keep up the irritation. \s the tree 
rives to overcome the disease, tlic spots drv up. the edges of the sores be- 
lli to heal over, and the bark curls or scales. (.)n brirshing off the dead 
ark the new wood is seen forming on the edges of the sores, giving to badl v 
tfccted branches a queer distorted appearance. 

The term " barkrot " is to some extent misleading, as the disease does 
ot originate in^ the bark. If the bark and cambium layer are cut awav 
ml the underlying wood carefully examined, a dark-coloiired area iisuallv 
I a brown to a reddish tinge, is found. This extends into the wood to 
itterent depths, .ts in gummosis, the sap collects in small pockets be- 
wcOTtliewo,odaiid cambium layer until the bark is separated from the wood 
,iid hiially split by the pressure within, so that the sap oozes out, 

Ihe Philippine Bureau of Science has carried on investigations on bark- 
I't, blit failed to find an organism to which the disease might be attribut- 
1. .Apparently it is a physiological di.scase produced by unfavourable 
"il and cultural conditions. The irregiilaritv of the water supply is also a 
artor. ' • 

Proper ploughing and cultivation varying in depth each year, and the 
I anting of Icgmiiinous cover crops during the rainy semson, are apparently 
saeiitial m the prevention ami vnre of Jiarkrot. The cover crop should be 
"1 and left a.s .a nmlch during the dry season. The treatment of the tree 
rwt is a matter of secondary importance. 

I lie earth round the tree should lie thoroiigUlv loo.sviied ami stirred, 
llie diseased spot.s should lx- cut out down to the healthy wood, at once 
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painting the wound with a protective material. The Philippine Burcai 
of Agriculture has worked satisfactorily along the above lines, obtaining 
improvement which leaves little to be desired under this treatment. 

S05 - " Parch Blight ” on Douglas Fir in Oregon, aionger Thosnton t. in The 

World, Vol, ii>, Xo. 2, pp. 46 ' 47 - Mtl. February 1016. 

Quite frequently, in the spring of the year, the foliage of the Doiioh; 
fir trees in the vicinity of Portland, Oregon, turns brown, and entire ties 
are sometimes as sere as though recently dead or dying. With the begi,. 
ning of the growing season, however, most of the buds open normally 
and by midsummer the trees have regained their usual green appearance 
many of the old needles dropping off. 

The injury is generally limited to temporary inhibition of growth, w 
a slight loss of timber production. Isolated trees are more liable genera 
to the disease than dense groves. Exposed eastern sides of forest are more 
fected than the western sides in protected locations. 

The blight is due to the dry east winds that occasionally sweep acn 
the Cascade Mountains, the vicinity of Portland being particularly expo 
to the direct sweep of these winds down the canyon of the Columbia riv 

The Douglas fir [Putttloku^a Doiiglasii) in this region is called the Co; 
form, and is particularly dependent upon a humid, mild climate, and coii; 
quently .suffers from these hot, dry blasts, which cause excessive transpii 
tion and produce the above injuries. 

806 - Fruit Injury during the Fumigation of Citrus Trees: Causes and Remedies o , 

WOGLCM R. S. in I Ac l-'nil! iii'ihi ,’f .iiislnlliisiit. Wil. XVII. No, ]>p, Mcll»n;r 

March ist, 

The production of citrus fruits in Australia amounted in 1913-1(^14 
1,341,878 bushels of oranges of tlte value of £ 497.28(1, while tliat of leiuo: 
was 297,083 bushels valued at £ ()7, 753. The problem of protecting citr: 
trees against their enemies therefore is of great importance. Tlie nirtln 
of control most in use is that of fumigation with hydrocyanic acid, a vti 
effective system, but one which sometimes pits the fruits. The writ' 
proposed to investigate methods of avoiding suvh injury. The pittiiii; ' 
fruit caused by hydrocyanic acid fumigation has been ]mt down bv spti 
ialiststo various causes, such as sulphuric acid, the jiresencc of nitric :iii 
in the sulphuric acid, the ton rapid evolution of the gas, the absorjitimi ' 
the gas by the water on the tree, an abrasion of the fruit ]irodiice(l bv t!i 
tent placed over the tree, etc. The impurities contained in the t«c ti 
agents used, however, potassium cyanide and sulphurie acid, are in sncli 
quantities that they cannot produce any marked effect. ( In the other liaii 
there can be no que.stion of the pitting being caused by minute draps ' 
sulphuric acid thrown off in the over-rapid' evolution of tlie In droeydi" 
acid, as m that case the injury wjnild only affect the fruits placed lour- 
and in the immediate vicinity of llie generator. 'J'he most seriously iiijum 
fruit.s, however, are those at the top, and sometim&s they are the only one 
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jiijiired. If fumigation is cairied out before sunset the pitting is sometimes 
piily found on the sunward side. Finally, if instead of sulphuric acid phos- 
phoric acid, which is stable and has a very .slow reaction is used, the ex- 
eiit of pitting is not in the least reduced nor, a.s the author ascertained expe- 
■inientally, is it reduced when chemically pure hydrocyanic acid is employed, 
h iii.iy therefore be concluded with certainty that the pitting is caused by 
jrdiocyauic acid and by no other cause. It depends : (i) on the quantity 
if gas u.sed and the length of fumigation ; (2) on the condition of the plants 
treated ; (3) on atmospheric conditions. 

Generally speaking, a plant weakened by gumniosis, for instance, su.s- 
giiii.s mote injury than a vigorous one. The pitting is more .severe in fruits 
nitli thin skin, especially if the latter has recent abrasions. The Author 
[omul that on fruits pricked with a fine needle, then subjected to fumiga- 
iuii with chemically pure hydrocyanic acid, a depressed pitted zone always 
[oniied round the prick. Consequently the bulk of the injury arises from 
fiioiis occasioned during the pulling over of the tents. , 

Tie pitting is much more severe when fumigation is carried out ; i) 
iuriiig liot sunny day's ; 2) when the temfierature is near 32'* Fahr : 3) dur- 
]igr exceptionally hot nights ; 4) when a strong wind blows and .shakes the 
lilts ; 3) during very wet nights. 

Excessive moisture in itself occasions more injury than all the other 
[actors together, precisely because it renders the tents more impermeable 
;n gas and heavier, which incrca.ses the injury already sustained by the trees 
alien they were pulled over. 

The bulk of the injury therefore may be avoided by taking the follow- 
ig precautions : preventing the tent.s 'Striking the trees as far as possible : 
ling poles higlier than the trees to siipijort the tents ; stopping the funiiga- 
1011 wlieii the tents are heavy with wet or when the trees arc wot : carrying 
nit no fumigation during over-hot days, or when windy, nr when the tempe- 
rature is too low (the author advises adopting 3(1" F as the minimum tenip- 
jtatiire). 

Trees sfirayed with liorrleatix mixture may uot be fumigated until 
1 wilt later. Failure to olisi-rve this rule causes exfoliation. Tile Author 
liver found any injuvv follow from fumigation following tn-attneiit witli 
iiiii 1111(1 sulphur solution. 


DISIUSKS DUE TO FON'CI, UACi'ERlA 
AND OTHER TOWER 1‘LANTS. 

On the Original Range ot S/ion^oii/iora luAferranea. Lvman i. it mid 

SlviiKS ] , i',. ill St/iih’ . New Si-rivs. Vol, XLII, N'o. I'v.i,. jiji , i L.iii'-a-aer. I'a ,, i',i h. 

Tile discovery of Slk»!«osp(iru ^uhterrmua by the Department of .\gri- 
iftiire of the l.tnited States on jxrtatocs from I’eni throws some light on 
'ill' ■'till unsettled que.stioii of the place of origin of this parasite. It is 
'«y widespread in Europe, and during the last three or four years has also 
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appealed in several parts of the United States (i) and Canada, causing ex- 
tensive damage. • u 4. tn 1 tc 

As was shown bv the work ot Kunkel, the union between the plant hosi 

and the parasite is an extremely intimate one, winch proves that the fern, 
of parasitism under consideration is of very ancient date. 

The disease never assumes acute foim. the destruction of the tissue, 
being neither rapid nor complete, but the process of inatration and de. 
struction is slow, and a comparatively long time is required to overcome the 

resistance of the plant. _ , , , „ . „ . 

Specimens of the parasite were discovered by LauerhEim at Quit 
(Ecuador) in i8qi It was not stated, however, whether the disease was et 
domic or whether it came from Europe, where it has been known since 184; 

In the present case the potatoes were native to Peru, coming from th 
eastern slope of the Andes, the regions of Cuzco and Ollantayatambo a 
about 10,000 ft. altitude. Some of the infected tubers were even supplie 
direct by the Indians residing in a locality Ijnng between the valleys c 
the llmbamba and the Lucumayo near the Panticalla Pass, at 12,000 fi 
almost at the limit of potato cultivation. The presence of Europea 
materials in these isolated and remote spots must be set aside a priori 
therefore host and parasite would be indigenous to Peru. This hypotk 
sis is further borne out by another fact ; the spores which develop on th 
Peruvian varieties are much smaller than those found on the European an' 
North .American tubers. Generally the disease is much less severe, so mut 
so that the natives pay no attention to it. In the course of time the hos 
appears to acquire a power of resistance which counterbalance.s the pathc 
genic action of the f,pongospor(i. 

Thus two reasons suggest that South America, the place of origin c 
the potato, also gave birth to ,S'. suMerranea. 


So3 - Changes in the Chemical Composition of Rye Seed due to the Action of Cerbi 

Forms of Fusarium. - See No, 712 ot this Buiklm. 

S09 ~ Experiments on Smut-resisting Powers of Different Varieties of Wheat vj 

Ktrcsner 0. in /otisthriil jitr Pilonzonkrankheiten, Year ioi6, Vnl. 26. No. i. |)p, r : 

.Stuttgart, -Vpril >2, 1016. 

The writer has, since 1903, carried on cultivation experiments atHnhtc 
heim, Germany, with 360 wheat varieties (241 winter and 119 summer vaii 
eties) for the purpose of studying their resistance to smut [Tilletia Iritni 
The varieties in question are comiiion wheat (TriHcum vulgare], diwi 
wheat {T. compudum), rivet wheat [T. Utt^iilum), haul wheat ( 7 '. linmir] 
Polish wheat {T. polonium), spelt {T. Spelta). two-grain wheat {T. dicocn<i«i 
and one-grain wheat (T. monococcum). The seed was brought into coiitaf 
with fresh fungal spores, and sown on the same day with erpial areas id 
each variety ; the young plants were afterwards all given the same care ;»» 
at the end of the experiment the number and jrercentage of diseased eai 
in all the varieties were determined. The majority of the varieties prova 


(i) U. I’clinniiy l•..lfO, 
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prone to the disease in the very first experiment that there was nonecess- 
to test them again ; others, showing greater resistance were re-tested 
0 or more times. 

It was found that there are only a few varieties possessing great resist- 
ce to the disease. Such are chiefly the winter wheats, including the 
rjrf and rivet wheats. 

Among the 194 varieties of winter wheat studied, those belonging to 
> group velutinum Schiibl. are the most resistant, namely : « Hohenheim 
, ” which was attacked 4 times during an experimental period of 

rears, " Filnst Hatzfeld ” and also “ Filrst Hatzfeld de Cimbal”. 

Among the winter .spelt varieties there were 3 blue ones belonging to 
a oroup Alefildii Korn, characterised by great resistance, namely " blue 
iitel spelt with large square ear ”, " hairy blue spelt with loose square 
r ”, and ” hairy blue spelt with large square compact ear ”. 

Summer wheat is slightly more resistant. Mention must be made espec- 
among the 71 varieties of common autumn wheat tested, of the Ga- 
iiiii varieties with large square ear, although they behaved somewhat 
ceisely in the different years of experiment. " Red Schlaustedt wheat ” 
id a wheat obtained by pedigree crossing of the varietie.s “Bohemian 
,'ecliselweiren ’’ x“ Richelle white early ’’ gave a b'ke result. The most 
sistant variety was the “ beard 1 es,s Odessa ”, which, being tested si.x 
mes, on one occasion showed 0.56 % and on another 2.5 % of diseased 

Among the rivet wlieats, tlie variety " smooth miracle red ” which was 
sled 4 vears in succession was entirely free from the disease. 

The liard wheats were difficult to infect. Two of them especially are 
hhlv resistant, the “ white hard smooth wheat with white awn ” and the 
iwhite luird smooth wheat with black awn ”. 

Among the Polish wheats which were also difficult to infect, mention 
iiisde of the “ large ear wheat ” and “ black awn wheat 
Among the 5 varieties of spelt- wheat which were generally fairh- ini- 
ime, there were 2 blue ones which up to now never contracted the disease. 

' The red summer oue-graiii wheat " was difficidt to infect. In 8 
iptriraent.s tire “ red hairy sunrmcr one-grain wheat " once had no spores 
id cii anotlier occasion had 0.77 “J, of disea.<ed ears. 

The writer then mentions some varieties of winter wheat particularly 
me to the disease. Tliey arc : “ Stnibe's hybrid Xo. 26” with 62.47 "e. 
itnibe’s hybrid Xo. aro ” with 6>.q8 "Uuhleudorf wheat wdth 
lerling brown grain ” with 64.5 “o and “ Heines Teversnn ” with 83.77 ”0 
diseased ears. 

The least resistant summer wheats were : " Green mount uin ” with 
A, and “ Rimpau red .‘sehlanstedf '' witli 43.4 of infected cars. 
"Wliite winter bearded spelt "had 44.87% and the" two-grained 
icier white semi-awue<i ” had 83,(12 of diseased ears. 

Between the high susceptibility and low .susceptibility groups are the 
Her varieties tested. It is cert aiii, therefore, that in addition to the vari- 
f'rs fairly or highly ])rone to the disease, there are others which rarely or 
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never contract it These differences might perhaps be still moreclea, 
shown if pure lines were used for experiment, which was not the case he 
These experiments have also proved that among some descnptio 
of one and the same variety of wheat, a certain agreement is found as , 
gards their resisting lowers to smut, but that this is not observed m t 
Lst important cultivated forms (ordinary and spelt) Fhe experime„ 
made with common wheat and spelt generally showed tha. when a whe 
is resistant to smut, another belonging to the same botanical group does 
necessarily behave in the same way. The degree of predisposition mi 
rather be regarded as a character typical oHhe whea. under examinatic, 
The author also endeavoured, by infection tests, to study the influeni 
of external factors on the result of contamination with spores of the parasit 
Even in the case of wheats which were regarded as prone to the disease tl 
figures obtained in the different years for the same wheat differed great! 
sometimes falling to zero. It follows that the fact that an artificudly i 
fected wheat has not contracted the disease does not necessarily mean tb 


it is refractory to it. ^ ■ c 4. 

The great influence of external factors on the result ot infection pan] 
explains tlie contradictory observaticus made, especially by farmers, wit 
regard to the smut-resisting powers of different wheats. In well-conducti 
experiments, however, a fair agreement of the different wheats is neverthelc 
observed. For instance, out of 17 wheats studied by the author and afte 
wards also tested by Tubeup and Hecke. the same wheats were found pioj 
or resistant to smirt in all the investigations, lire writer concludes tli 
Hecke’s opinion that resistance to the disease is in each wheat a constai 
character influenced by other factors is cori'eet. 

Assuming that the degree of resistance is a constant character oftl 
wheat, it must be concluded that this I'haracter is hereditary. No sue 
experiments as were undertaken for " rust ” have as yet been carried 
to determine whether susceptibility to the disease is hereditary. The wr 
does not think that the observafioiia relating to rust can be cxteii 


to smut. 

Without taking into account the question of heredity, the idtfi 
lias already been made to clear up the matter of the greater or lesser resisti 
of certain wheats to smut. TubKUF suggested that a relation might t: 
between resistance to smut and the rapidity of the germination of the wli 
grains, those wheats wliich germinate rapidly being the more resist; 
This opinion is also supported by .3ppi-;l and (l.AS.SNr.R, who claim to li 
actually found such a relation. The writer’s experiments nevertheless It 
shown that these results do not admit of gener.alisatiou and that at ;iiiv ; 
this relation does not exist in a large number of common wheats, hard wlie 
winter and summer .spelts. HkckE obtained the same result, Xnr is ti 
;iny relation between the germin.ating capacity and the smut resistaiicf 
w’as proved by the writer. 

The difference in smut-resistance is thou.ght b> the writer to be 1 
rather to differences in the chemic.al compnsiticn of the plantlets. The oh 
vations in re.spect tc various disea.ses (rust, mildew, etc.), showing tlul 
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,ost resistant wheats have a different chemical composition from those of 
resistance, speak in favour of this hypothesis. 

. Is diffrrina^T ^{‘‘■‘'.^^Tothesis, the author studied the acid content of 
cheats differing clearly m their smut resistance. These were young plants 

” (>>i8Wy liable to the disease) and “ Furst 
resistant) which are morphologically identical. It 
as found that the resistaiit plants contained more acid than the suscept- 
,k ones. The absolute difference is small, but deserves to be pointed 
„t especially as the morphological characters of the conditions of growth 
i the two plant ets were the .same. It may therefore be concluded from this 
cpenment that there is a relation between the acid content and the re 
stance to smut. 

„ ^ Variations in the Resistance of Vines to Mildew. - rava/. i,. an,i oannoKK s in 

I, I r.,^us a^ncok ,t ulu..!,, 3,r,l Year, .No. ,n,., ,.i„, Way - 

Though common to all vine varieties the disease varies considerablv 
intensity according to the variety. Wliat is tlie cause of this differ- 
ce <'i behavioiir ? 

It is well tamwn that tlie stomata are the only channel throngl, whicli 
t: hyphae of the parasite can enter. The writers, by a large number of 
perimeuts, de ermmed exactly the average number of .stomata per unit 
surface 0 the leaf stems and petals of many kinds of vines, both 
ench and Anienoan, without discovering any relation between tlie decree 
resistance t<) mildew and the nninber of stomata. In anv case tl,e ratio 
nild.l anydhingbeiuvcr.se. as there is a relatively larger' .nun her of sco- 
itii on the airrespomhug parts of .American vines which are well known to 
vf a high degree of resistance, while French vines, r erv liable to the di- 
:!se, have fewer stomata. 

The degree of attack of the vines is to be explained rather bv the more 
less early character ol the types, and also the time when infection lx- 
« apparent. When the leaf stems are very soft and liorlsiceoiis and 
i lni process of growth the disease dev.-lopsrapi.ih , causing the axes of the 
llor«ences to droopand parti.d rot ofthetissnes. I.ater on, on tile other 
ind, ivhen the leaf steins are partially iignilied they become hmhlv 
■istaut. llie fungus (level.,, is for ,>re!erenee entile lonmr onn,„c oi-.m 
in course ot growth, as for instance on rn-wK f..rnwd flowers ami 

Clow[”’'°|.sf/ero«n/'^^ /'’• ‘"e “Sclerotium Disease of 

i , trifolwrum). ma.lo.v Vittorio a, A',,,.;... ,- , 

v„,. XXV, m, immvear, ,;„t R, I:) - 

•'niong other questions connection with Sdcr<,/„n.! tritvUvrnn, 
ciuLses considerable damage to clover fields, espeeialh in 'uorthein' 
no solution has yet been reached with re.gard to tluise e, .teeming 
.Kind or mioro-conidnd stage of this fungus and the conditions caim' 

t..! ,T T V 

study of 5, trijoltorum in order to .solve these problems. 
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On a small plot under white clover (Trijolium refens) destroyed 
this parasite, it was I'oimd that from the many sclerotia remaining flu 
with the grdimd, owing to break-up cf the neck and stalks of clciv, 
innumerable apothecia began to grow towards the end of October, a, 
continued to appear in the first fortnight of November. 

On placing a few ripe apothecia in Petri dishes the spores are found 
be scattered in small heaps a few hours later. Irach of these heaps is ina, 
up of the 8 spores contained in each ascus. As soon as disseminated t; 
ascospores are ready to germinate, both in distilled water and in ordina 
nutrient media. Scl. IrifoIioruM is psyehrophile. At a. relatively low temp 
rature (8“ to 10“ C.) it rapidly penetrates the entire mass of medium, ai 
in a short time gives rise to many sclerotia. The fragments of mycelia 
serve perfectly well for transplantation of the fungus in the pure state. 

In spreading fragments of mycelium from pure gelatine cultures ( 
potted earth sown with common forage pulses (clover, lucerne, fenugred 
the young plants are rapidly destroyed in proportion as they grow. S; 
irifoiiormn forms a sort of inconspicuous network or spider’s web, wlii( 
spreads on the surface of the soil, surrounds the base of the young stal 
and causes its disintegration. The young plants IcKlge, and in a few day 
time the differentiation of the conidiophores is seen to take place on thsi 
The young plants are liableto infection during the entire germinating pks 
As .soon as the first leaves have formed, the receptirdty appears to ceaa 

This fungus may also attack the bean, causing a disease with the sait 
characteristics as that attributed to Scl. libcrtiana. The author coudi 
des from the results of experimental infections that the injuries attribute 
to the latter are also sometimes caused by Scl. irijolwrmn. 

Trial was made of several means of causing the germination of l.he sporieS 
springing from the mycelium, but in this as in pre^^nl1s experiments !l 
results were negative. 

During years taking a regular course and in whicli grass crops are i 
rest before frosts supervene, the ''sclerotium disease of clover” does m 
occur On the other hand, when vegetation isstill active at the onset of ftidi 
the latter soften or injure the tissues and thus facilitate penetration by ,1111 
growth of the Scl. trifoliormn, the apothecia and ascospores of which iSk 
their differentiation even towards llic end of autumn, the fungus hfiri 
markedly psyehrophile. 

si2~ Usiulina zonata on Hevea brasiliensis in the Federated Malay Statesd 

— Sharples a., in The As^'riculttiral liulldiu r>f the I aUnitai Matnx Elates, \ ol. IV. NiM 

pp. 98-105. Singapore, January 1916. 

Ustulina zonata (Lev.) Sacc. caused extensive damage in 1015. If fpuiJ 
more and more in Hevea brasiliensis plantations in the Tederated Malai 
States. 

It has been noted that the attacks of boring in.sccts are almost alwac 
accompanied by the presence of fungi. The latter, by weakening tiie «cot 
facilitate the boring of the tunnels both by the larvae and the adults. Th 

il-.A 


(i) Soc B. Sept. 1015, Xo. oSr. 
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iingus in turn utilises these hollowed out oarts to nenotrQfu a 1 

.pemlly m 10 to 12 year old plantations, is attin.es very great ’ 

Means of control : i) cut off the diseased parts uasparingly and tar 
te wound ; 2 dig out and destroy old stumps, which are more often tha. 
ot a source of propagation cf the disease. 

t ri'limn!'^ the fungoid diseases which attack the sugarcane 

l) ') PolviUo ” or “ gangrena humeda — According to the writer 
ns diiease IS identical with the -top-rot” (“pokkahhong”), already dis- 
ivercd and studied without much result up to now in variourLa - 
„mmg countries (Java, Mauritius, Demerara, etc.), 'I'he infected Sts 

f lx i’- ♦"P" show marked 

giis of disease which increase and spread downwards along the .stalk The 

fertion spreads rom without inwards, and from the vo.ing to the olde 

ortuins of the plant. It attacks the ba.se oftheleaves.blocksupthevl 

.Id thus prevents circulation of the lymph elaborated in the leaf LbstLce 
heinfetted sheaths become eathery and stiff, thereby hindering tlie growth 
he .stalk. Although the pathological evidence as a whole points verv strorg- 
to a battenal cause, the almost constant |ire.seiiee of larvae or other small 
gamsms m the infected tissues suggests that these animal parasites m y 
ay aiumportant part 1.1 the growth and spread of the disease. TheTar 
.e met with mos fre,|«e.itly are those of diptera almost all belongiurto 
.u species, namely; F.M dmumu, (.) and E. ar^entuu Brethes If 
r\ ae of these diptem taken from diseased plants are i iilroduccd into a deep 
oi.nd produced artificia ly ii, the region of the terminal bud, the cLrac^ 
ihtit s\mptom.s of pdvillc” will eventually occur. A number of len<rth v 
penmentsiii field and laboratory were carried out in order to di'S r 
e cause ot tins disease. It is contended that there is no splfifi He- 
mun of the disease, or obligate parasite the action of which is alone siiffi- 
iinl to rot the crown of the cane, but that it is due to decom])osition pro- 
ved by various micro-organisms not yet determined, which penetrate the 
>l.<rt through lesioius eai.sed by insects or other agencies, 

■-'M'rately the origin of tliis disease 
Ln T Plajitations, ihe data available only relating to those years 

lidmble Im-oc T.'‘ ‘’"‘r”" ” f P">P-rtions and wr.mght 

'Vis'd 30 ■•ami - P.O.'java 

, as also Cayana Roxa . - \ crdedelas Ai.fillas ”, and ” Sin Xombre ” 
•'■tingmshed by a high degree of resistance. 


) See K. Nov. 1,114, K„, io;.|. 
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2) CercoKpora Kopkei (“ enferiuedad de las mauchas rojixas ”), — I, 
spring and antumn^ especially during the rainy season, the occurrence i 
frequently noted in the plantation cf oblong red spots, irregular in outline 
extending ever the leaves. When the infection is severe it caases withering 
On keeping the infested leaves in a very moH atmosphere, growth of th( 
hyphae of the mycelium of the pathogenic agent, Cercospora Kopkci. ,, 
soon induced. Using cultures of this fungus it is very easy to produce the 
disease artificially, though it does not cause great damage, at any rate is 
the plantations of Tuenman. In any case, it is effectively controlled by 
means of Bordeaux mixture applied only to the outer and most exposed 
parts of the plantation, where wind-borne conidia are usually deposited. 

(3) Lephsplmria Siiaiiari {'■ enfermedad de las nianchas anulart.e "1 
Oval blotches, 3 mm. in width and 7 to () mm, in length, appear on the lean ' 
attacked by this fungus. In an advanced stage of the disease these blotcb 
are white or yellow, dry in the centre and darkest at the edge. The dm 
age caused by Lepto^plmeria is mostly inconsiderable, h'or control, 
is adrised that all the infected parts .sliould be gatlicred and burnt. 

The author also mentions : Physolof^pora Htcumaniensis Speg. in Floriii 
at Sail Pablo and in Mew Bavaria: it attacks old and dying leaves, and then 
fore does no very- great harm ; Veniuria sferilis Speg,, Phyllosticia Sturkii 
Speg., Melanconium Siialuiri Massee ; Glenoiporo .Snci/ntn' Speg., Fkw.h, 
Saccliari Speg,, and Coileiotrichmi jakdlvm Went., tlie presence of wliid 
iiowever has not vet been deliuitelv establislied. 


Si ( - Fungous Diseases of Coffee in Malaya. - hk,u;r.ui.; w. n-. 0. in i la- 1 •ricKi/um; i;i, 

U'thi of thr- Fi'ilprulpJ M,ilay Stiihs, Vnl. IV, Nn. 4, |»|». 11 i-u ]. Shi«:ii>(>rt\ ; Jii 

The coffee disease known as “ leaf sjiot ” caused by Hcniileia 'Ciishitn 
occur.s locally in Malaya, but not to any ccnsideuible extent. The [i!ti{| 
of the genera Hytilopus and Cepiialosporutm probably batten on the Hni 
leia and are always found on the ripe petehes of this nist. 

The foliage is also attacked but less seriously, by PhytluT.tifla cotfeiah 
Conigihyrittm Coffeae and a species of Colklotricimm. 

.\mnng diseases cf the stem is the one called “ dic-back ”, wliicli 
present is cf no economic importance. On sectioning the woody me- 
theinfected parts, it is seen tobecompletely over- run by interwoven liy|ili 
belonging tc two fungi of the genera hiploJici and ColiPolmhiim. 

The myceliiini of a basidiomyccte, tile fiuctifici tions ol whiclihiivi' o 
vet been disccveied, sometimes develops between the bark rndwood d tli 
roots, rotting and destronng the tissue. 

There are often found, especially on the ” robusta" berries, epitlid;. 
spots and lesions due, according to ZimmermannMo the .action of wca'Iit 
agencies. They do not injure the coffee, but ina\ lead co the atlacld 
dangerous fungous diseases. 

Among the fungi observed cn the fruits m; v be mentioned : Pe>liilo:g> 
Coffeae, Hemihia vastatrix and species of the' genera Stilhnm, Ptnmiif, 
Comothynum and Capnodium, the latter in coniiinction with scale inso'sj 
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5 - Ascochyia horiorum, a new Pest of the Artichoke in Italy. - gabotto l. in 

Rwista di Patblokia vi'iit'lnle, Vlllh Year. No. 2, pp. 4S-46. Piivia, March 1916. 

Ill February 1916, the .Author observed tlie presence of Ascochyia 
, riorum (Speg.) Srnitb on artichokes from the Italian Riviera in the ncigli- 
iiirliood of Genoa. The iiift-sied artichokes were only half the normal size- 
,il badly damaged. An enormous ijiiantity of brown pycnidia were found 
Itiie scales attacked, on t he ])edimcles and inside the rotting receptacles, 
liny bacteriHl forms were combined, with the fungus. 

l.lmtorum, already reported on several kitchen-garden Solanaceae (i), 
id not been met with on artichokes. Apparently it has undertaken 
le i iiuqiiest of new hosts even belonging to different plant families, which 
iiders it still more formidable. 

Septoria Apii var. Magnusiana and S. Apli~Qraveoleniis n. sp, 
injurious to Celery in the Neighbourhood of Petrograd. — iioRmus' 1;. in Muhh- 

.■luriK'iiififi .'h-.iLir III, Jill. Hfiini 11,1 MiRiiiuriii „ ip, 1,1, o,,,,,,,,,. 

/id i/i'ii/i'ueii . 1/(1 i/ep/K. 0,1 HI) .1/10, -111 ii il>iiii!tuiiiiiiiijn,'/it lOii iin. Miiiistn of 
.\Biiillltulc, (lllicc of Mycolu.oy iiinl Plant Patlloloi.'y of the Sciclllilic Colliinitlfc. 
Jtiurinls iclalin.i; to Mycololiy ond Plant Palholom', ift Year, Pari r, pp, j;-;,. 
rruoyrnii, Kjr.c 

III a garden near I'olkor. Iktrograri, a large number of adult celery 
Irints were obseived to be alfected willi a disease the mosl conspicuous 
Iiiiplnin of whicli is miniermis spots on the foiia.ge. In jiily tliis disease 
)|iiared sporadicalK 011 separale jiiots and beds, and in August the ap- 
■aranft' of tlic diseased areas was very unsatisfactory. 

llie diseased plaiils 01 the ditfereiit groups jiresented siieh divergent 
laracters as to suggest iiiaiiv di.o.iiict patliogenie agents. Microscopic 
K'lyations liowever only di.wimed two species ol Scptorui. which are 
‘alt with in tile present work. 

Ihe plants attaekeil liy tlie sanif parasite iiiayiiresyitt diffcrciit symp- 
ms according to ciiltivalioii or seasonal r'onditions, as was ascertained 
.'ot;i]iaring on'.* year with aiuuher or sejsirate distant jilaccs, but in tlie 
ysriit instance the most divergent >> inptoiiis appeared siimiltaneoush- and 
the s.tnie place nndc-r i|mle identical coiulitioiis of eiiviroiimeiil for all 
lilts and groujis. 

! 'ill' of the >cphoi,i might Iw idciitilied with .s'. Miiyiuisioiui All. ( --Plnl- 
'•!!.! .\ldcHiisiiiiiii [.Ml.) Hres. i. lull tile writer, as a result of a careful 
aiiHiiahon 111 the iin rjiliologKa.l and. phe siological eharacters, projioses 
ayard it as a simple variant of ,S, i/n/ Hr. am! Cav,’ Chester (y- .s. Ahii 
r ami C.iv. Kosti.) ; ne sli.ailil lliiis haw ; .\pliirii: .1 hii (Hr. et Cav.) 
iC'tiT v.ir, .M,i::iii:s!iii:,i (All.' 

Ihc d’sease eaiised by this I'liiigiis occiim in three diifereiit aspects : 

! 'I'liui red libitclies, 9 01 i,i mill in iliaiiieler. darker towards .he edges ; 
i' pceaiilia yattered ill the blotcb-.s, towards tlie end of the leaves , 
acliic lilotehes, jiale. boiderc'ci witli vellow ; j) grevish-w Iiite blotches 
di 111 . Illy pvciiiilia. I’he blotclu'S may sonu-times be coiii])!etelv absent 
f die pceiiiilia gathered in small groiijm s]ire;ul ever the leaf surface. 
April oiim'N... ns, ,;n.) 
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The other Septoria could not be identified with any hitherto known fort 
and is described as a new species under the name of Septoria Apii gravenkt, 
{is n. sp. 

The symptoms of the disease are very varied : i) inconspicuous ligh 
yellow spots, diameter 0.5 to ; mm, the pycnidia spread over the entit. 
leaf on the spots and outside, separately and in groups ; 2) spots of vagin 
outline, reddish-yellow in colour ; the pycnidia, few in number, are first re 
stricted to the ieaf tissues, afterwards partly emerging ; 3) round spots 
dirty yellow, maximum diameter 5 mm, in which the pycnidia are situated 
4I dark chestnut spots, lighter towards the centre, strewn with pycnidia. 

Both with Seploria Apii (Br. and Cav.) Chester yar. Mtignitsiana and 
S, Apii !/aveokntis n, sp., the disease begins with the lowest leaves ; these 
turn yellow without ecmpletely withering or drying up. Weather coikIJ. 
tions has'e some influence on the growth and spread of the fungus. After 
a severe epidemic in 19IJ, the disease reappeared in the summer of 1914, fin 
disappeared almost at once owing to the drought which prevented germina. 
tioii of the spores. 

The Seplorii) have no type of fructification r.tlier than the pycnidia, 
The latter Irrm during the summer, but their spnes retain their germinating 
capacity thrcugli the winter and spring. Infected leaves and other vege- 
table debris remaining on the ground may thrs betc.nie the source of an 
epidemic in the following y'car. The pycnidia also develop in the seeds. The\ 
contaminate the young plants from the latter, and eventually, after an in- 
cubation period of three or four weeks, produce the characteristic degenera- 
tion of the leaf in the already transplanted and growing plants. 

The following means of control are advised : i) careful and lliorougli 
examinaticn of seeds ; 2) treatment of seeds with dilute formalin, strengtl 
1 : 300, for 2 hours; 3) removal from seed plots and destruction of all \-ouiig 
plants showing light yellow streaks ; 4) picking off the diseased leaves rim- 
ing the summer and pulling up the entire plant in case of very widespread 
and marked infection ; 5) gathering and destruction of all vegetable retiise 
after the crop. 

Finally, attention is drawn to the fact that this refuse must not be used! 
as manure, even if the infection was very slight and only involved a small I 
number of plants. 

S17 - A New Disease of the Bamboo caused by Scirthia ba/nbusae n. sp., in Italy 

- Tukcosj Mah:sio in Kemlimnl, *//■- xUiilr MU, K,„te .Imirf, »,i„ , Ihk,,, (Jj!„ 

^S.sciensi’ lisictw, c natural,, stb Series, Vol, ,\XV, 1st JIulf-Yoir, JUrr, 

PI). 52S-532. Rome, April iijifi. 

In a plantation of B,mhiisa milis I'oir. in the Botanical Hardens of F,a- 
via, during the summer of 1914 the branches were whollv or partially dried 
up, whitish in colour and shewed a number of small black blisters. The first 
symptoms of t he disease appeared on branches and twigs of till sizes, prefer 
ably at the tip, chiefly on the small branches carrying leaves. SiiuB 
brownish spots or streaks appear and these afterwards spread and combine, 
forming blotches which finally occupy several iutcruodes. The diseased 
parts, which are brown at first, gradually turn wlnlish.am] dry, Ix-coming, 
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3vere(i at the same time with the characteristic small black blisters 
‘],e disease usually extemis from the tip towards the base of the braiicL' ' 
retimes the mtection is cenfined to the internndcs and the middle or 
J.e. 1 “ cases the portion of the branch above the Infected part 
IP and dries away, without showing the characteristic fructifications of 
K parasite, which only form in the infected parts after their death 
Jhis disease is caused by the parasitism of a new species of Dot/n- 
of which a description is given in the ase phore form under the name 

yirrAt« n. sp. and i„ the conidial form under the name of 

Uhiiconttim- Bamhusae n. sp. 

The disease was reproduced by artificially infecting B. nulls and B 
Hort. with the tungus. 


s -^icocAytac/emaZ/rf/na, on Stems and Leaves of Clematis, (u.ovfs w o 

I'litles r-I\ . Mushingtoii, 1915. Ji .1 'll. 

o’* of acmutis are due 

1 thf tungub AsScoihyta clematidina {Thiinien) 

The disease first occurs in the form of blotches on the surface of the 
aves. On dryttig these blotches take on a dark chestnut colouration 
ith reil margins. 1 -rom the leaf the myceliun. makes its wav <lown ti e 
nsth of the petiole as far as the axil where it develops in the surrounding 
.sue.fonmng a con muons zone of infection wliich causes the death of 
e portions of the plant above this point. The parasite may also deve' 
pdrectls on damaged epithelium in the ncigliboiirhood of the leaf axil. 

Ill both cases new buds and shoots continue to develop below the in- 
.ted repion, uuU the mycelium of tlte fungus, spreading downwards to- 
,id,s tl c base of the plant, eventually i.ifecls the wliole of the aerial por- 
'II and causes the deatlt of the host. ^ 

"‘f’' '"‘frted 

,,etable debris, does not destroy the jiarasite. .\s .,,01, as the temperature 
gniwth recoiiiniences. 

.1. dmuliiHua is ea.sily isolated and .levelops readilv in a.ivof the twual 

a Inoeulatums will, pure enlt.ires (nncelmm) into ChmaUs p,im- 
linve ],ositive results, and the nnceiium derived 
» artificially infected plants ami inoculated on healthv specimens 
'(iih rcpiodiK’fd the ebseast*. 

.1. dmalHluui is clearly distinct from other more common six-eie'. and 
. Stilalinn experiments on pmmpkms. K-aiis. peas and elms gave negative 

the 

"tm ^!'k "i-'t'-t-'i- 

^ Ihefollowiiig methods of control arc recommendc.l : t, transplantation 

„ •‘'■'’"'"Id >’"rticient space between the plaiit.s 

- ss of atr, sun, etc: -') cutting and de.slroying all infected portions 

"I'nitly spraying hghtlr with fimgieides. The following mixture is 
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recommended : Sulphur i lb, soft soap 6 lbs. water 12 >/. gallons ; 3) remo„ 
and destroy all vegetable remains among which the parasite is capable 0, 
living as a saprophyte. 

8m ^ Investigations into a Disease of the Cones of Pinus pineain - 

Hud ADMiA. ill Anmli <UUa R. Amuhmia ,h MncoUura u Urin„, Vul. UA, 23 pp 

'Tte diseasrof'the cones of Phms IHnca L., long known to gathere, 
of cones in the pine groves of Migliarino, San Ros.3ore, Cecina and Castc-1 
Fusano, under the name of “ pine galleronc and pme pagliose , ar; 
due to he same identical pathogenic agent. The symptoms caused by k 
latter however differ to some considerable extent, according to whethe 

the disease develops in autumn cr spring. ^ . 

■■ Pine gallerone ”. - An ochre lined spot hrst appears in May or Juno 
and from the line of contact befween two adjciiung scales rapidly spread, 
right through the cone. The loss of water being fairly large, the outer sm. 
face of the scales appears shrunken. Resin exudes here and there from tin 
blackest portions. At the prints where the infcrtion is oldest black pns 
tides cf irregular shape form, pushing up and sphtting the epu erin of tli, 
«cale« The shell cf the seeds is normal, but the kernel is reduced to a grti 
or yellowish powder. The weight of these cones is lighter than tliat n: 
healthy cones which have reached the same stage cl developinent. 

The browning of the scale tissue and the destnictioii of the kernels aii 
accompanied by the presence of the mycelium of a fiingu.s, which spread, 
from the upper surface of the scales through their thickness and penetriitc; 
the endosperm of the seeds, the cily substance of which appears to act ;v 
a powerful stimulant on the mycelinmin qnestii.ii. The black external blisti-i, 
are the pycnidia of the fungus, which maybe classified as a new species „ 
Sphacropsis [Sph. nccalrix Petri et Adani). 

“ Pine pagliose The first spots marking the infection are observ 
able in September and throughout the month cf CXtoher. The external char 
acters of the diseased cones do not differ very much from tho^e of the " [1111, 
gallerone Thus, the discolouration >)f the scales, the exudation of redii 
destruction cf the endosperm, I he presence of the mycelium and the pyciiida 
of Sphacropsis are characters common to the two forms of degeneratui! 
in " pine pagliose ” however the weight is equal, cr nearly so, to that i, 
healthy cenes, the surface of the scales doe- not shrink, a ininiber of -etc 
remain intact and retain their commercial value. 

In these cenes, owing to the m.ore adianced ligiiificatiou of the tis-iic 
and the le.ss favourable season, the infection proceeds more slowly ; it wi 
therefore easier to ascertain the coiiisc it take- in-ide the cone. Ihe not' 
Hum penetrates between the scales and rapidly attacks the soft pareiichym 
which envelopes the seed. From thi.s point it -prtads through the tliickiit' 
of the scale towards the lower (externa!) surface fooni which the sporigem 


organs afterw^ards escape. 

From what has just been said, it will readily be niiderstocd that the tt' 
names given by pine cone gatherers to the diseased cones only ooTrespnn 
to two slightly different aspects produced liy the same pathogenic caiM'i 



DISKASHS OP VARIODS CROPS 


1045 


(lie nearly ripe cones, according to whether they are attacked in spring or 
jiitiimn. It is quite natural that conc-s attacked in May or June when the 
hjjues are soft and growth is still in progress should suffer a large loss of 
liter, and consequently be very light ; besides the seeds must obviously 
jger as a whole from the consequence of the infection owing to the fact 
lint between spring and autumn there is plenty cf time for the parasite to 
sert a destructive action on the entire cone. On the other hand, when the 
iferticn occurs in autumn, just before the cones are gathered, the time avail- 
t)le for the parasite to encroach on the seeds is very short, both because the 
pread of the mycelium is hindered by the thoroughly lignilied and fully 
fveloped tissues, and because the drying of the cones for the purpose of 
rtracting the seeds .stops the further spread of the mycelium. If, however, 
living tf> favourable circnmst.ances, the infection is able to continue for a 
jitigtime, the cones attacked inauturan (“ pine paglicise ") may have nume- 
(iiis features in common with those attaokecl in the spring (“pine gallerone”). 

the immediate cause of the disease is Sph. iieailrix. This is proved 
lot oiily by microscopic examination, but also by e.xperiraeiits ofinocula- 
;iim on healthy cones, in which the disease was snccesstully reproduced 
this way. 

As regards means of control, the following arc advised : i) complete 
thering and burning of the diseased cenes : this precaution must be 
:i ngly recommended to pine cone gatherers, who often omit to gather the 
pine gallerone ” vvliirh arc richer in pycnidia of the parasite than the 
pine pagliose The cones of the “ pine gallerone ” should even be gather- 
as early as June, when dispersion of the sjx res has already begun, 
cause on this depends in part the intensity of autumn infection ; 2) tliin- 
I’.g out the pine grove as nmch as possible, so that theplant.s are under the 
list favourable condition.s and get the largest possible quantity of light 
iii air. There should therefore bo a distance of at least 34 feet betw een the 
hill plants ; very dense old pine woods in which there are from loo-iro 
ti-s per acre are the worst .sufferers from this disease. 

10 - Common Phosphorescent Toadstool fP/eurofus nidiformis) and “Sticky 
limber Pholiole ” (PhoHoia adiposa), Agaricineae attacking Wood, in Aus- 
Iraiia. Cu:lam> I. BruTox iiml Cheki. I-'diVin* in { jiiuliur.tl - f .Vti* >outh 

ll'd/tv, \'ri]. XWII. yr'l I’uft. !>]». I'l. s-ft. Syiimy, M.ircli i<u6. 

.\ (iescriptifin of Ph'uroins }i{Jifoniiis Berok. (conunoii pliosphcrescent 
^ and Vholiofd iidi/yos,i Fries (“ sticky timber pholinto”). which 
itny the wood by piciciug it with their mycelial filaments ajid thus 
about decomposition. 

The former occurs widely iii all the Slates of lire Australian Commou- 
a!th It throws at the foot of living tree trunks (Ibicalyptiis and other 
or on dead stems. It is perhaj^s of no groat economic imporlance. 
wtiIkIcns, it w(nild be advisable to destn»y it by burning wherever 
It has been described by various authors under difTereiit names : 

P. Idmpas, P. phosphorcus imd P. illnmiudns. 

^hoHofa (jdiposa appears on flic trunks of trees at a lieight which may 
’-ft and more. In Fnrope this fungus is very injurious. In Australia 
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it is found only at one point in New South Wales in dense wood 
Mount Wilson, where it was perhaps introduced with European tree spec., 
it has also been reported in Queensland. It is recommended to destroy 
by fire wlwnever found, in order to extirpate it completely from Austral 
while still very rare there. 


WEEDS AND PARASITIC I'LOWERING PEATslS. 


8a. Goatsrue (Ga/eg-a o/ffc/rra/is), aWeed in New Zealand. -Cockavsk a 
in The ,.1 .i.mrUmr. V..1. Nil, No. a, pi>. . 11. U cll.uaton, l-cb.uaiy, 

'tL Voxious Weeds Act, which has been in force for more than sixta 
rears in New Zealand, makes the destruction of certain plants obl.g 
iorci Some of these are. regarded as noxious throughout A ew Zoah„ 
others only in certain districts, according to a declaration b> the local a 

The goatsrue offimKilis) has also just been included inti: 

latter category. , 

This species of Ecgumiiiosae cultivated 111 gardens m several paiP 
Xew Zealand, has only become wild on tlie banks and in the old allnv; 
soil of the rivers ihinawatn and Pohaiigin.a. It spreads rajudly along 10;:: 
paved with the gravel of lliese rivers. .\s usually, OaleiVJ is net eatn; 
sufficient qiuulities bv animals to prevent it flowering, it spreads rapid: 
wherever it takes liold, nidess tlie soil is covered with a t hick coating nf gria 
In Xew Zealand, tlie often altaiiis 3 ft. and moreiii height. It gent 

ally flow ers towards the second week in December and remains in fir,.., 
foraboiu twonioiUiis, If mown a little before flowering, it flowtrsiuMaa 
if the plants are cut at intervals, they may even flower three times iiin 
season. The onlinary method, therefore, wliich consists in preventing ll 
flowering of weeds by a single mowing per year, is almost valueless fwtli 
weed, which must be tinned in. 

The is regarded as a weed because : x) it is very little liked b 

cattle : 2) it tends to choke more de.sirable plants ; 3) it is considt.f 


poi.snnoils. 

Towards the end of- aiitiinin and in winter, animals feed to .some siin 
extent on the br.uiches of the j.laiit when they begin to dry. The sainf 
the case at the beginning of spring, before the branches harden. 

On tlie other hand, ell animals refuse the plant during suiiiiiier. ulc 
it is in full vigour. This seems to be due to the bitterness of its leaves. -M<T 
over, at some seasons its leaves are markedly poisonous to sheep, and pe 
haps also to young eattle. Experiments in Prance have sliown tli.it 1 
lbs. of these leaves are sufficient to kill a sheep, 

Gocstrue, however, hassome useful properties. It has even been iUh'l: 
cd as a. forage crop, and is in fact cullivnted for tliat piirpcse in some 
of Switzerland. If iijown when st'H tender and allowed to wither sliijlil!' 
it is agreeable to eattle and may be fed to them without danger. 
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Tile writer thiiiLs that Goastrue would do excellent service as green 
manure, especially for very light sandy soils, for which it would perhaps be 
better even than lupin. It only remains to ascertain whether turning in 
jvoiild suffice to (Jestroy it. Goastrue is plentifully provided with root tubers. 

To control thi.s weed, it must be mown at least three times a year, cr 
turned in and a mixture of grass consisting principally of Dactylic glomeraia 
and Lolium italkim sown on top. It would also be as well, for .seme time, 
t(| roll the grass-land thoroughly. In those parts where the plant special- 
ly abounds, clearing of the grass-land and conversioninto arable lend is ad- 
yisoble. 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

- The Entomological Society of Moscow, Russia. — 1. koldirev \-. e. iiistoiy of the 
l ciuiidatioii of the Knloniolngical Srx'icty of Moscow, in ll.miicmin Miiniim-iiiim •Imiiir 
(JihiiefiHm (liullclin (jf Ihc liinoiiiological Siocicty of Moscow), Vol. I, 
Jip, 1-13, Mosctjw, 1915. — II. KVI.AGIX N. M. Frognimmc of Work of the Entomological 
Society of Moscow, Ihii/., pi>. i-,S. 

The Entomological Society of Moscow, the third of its kind in Russia, 
Wits founded in lyr j. It owes its formation to the combination of three .\s- 
sociations of Entomologists of Moscow which had until then existed sepa- 
rately. 

After referring to the importance of iasects to agriculture, the writer 
adds that the Society has two methods of achieving its object, one is that 
of enriching science try means of original research, the other the spread of 
scientific knowledge and training of young .scientists. 

As regards its practical aints the new Society has already made 
its first coiitribution by instituting a short course (from the itith Etb- 
niary to the loth March Iply) for the training of a technical .staff in 
the coiitrcl of locu.sts and field voles. The number of persons attending the 
lectures was about 150, Most of the hearers consisted of male and female 
stiidcirts of the Higher Schools of .Moscow. 

Tlie said Society has Us own organ: llaBluTiii Mo.-KonrKftru Hhtomu- 
KHii'Kcuaro (iduiei'Tiio • ( linlietiu of the Entomological Society ofMoscow). 
tk- first volume of which ajipeai'ed in iijip lii addition to original work, 
miiual reviews ot the literature relating ti: entoinolcgv are to occupy a 
arge space in this publication. 

'21 Insects Pests of Plants Cultivated in European Russia, in 1914 o).- Kn agk x. 

ill litnioftiti}/ ftnil’r-i iilitti (linlli tiii of the Arusenw 

Sciciuly) Vn!. I. p]>. i Mosam. 

The abrve contains a summary of the facts scattered tlirou»hout Riis- 
w literature regardiiijj; the iiwet ]>ests of cultivated plants reported in 

ij Si'c the iiTliuk' by thu siinc wiiltr; “ The |>nnci])Hl Inscul i\>ts of Pliiiils cult i vat otl 
iiil'.uropcan Kttssia fluriuK llu’ last Iwcniy years ”, iii h,.>krnn>Hiih 7 , yni/di. /ch/.v 

■^’'''■d'f/ciiiiN,iirinn(i II (Vcor Ittnik i>f 

l>i.|)iirtnu'iit (if ,\^ricuUtiTci !\’th Yiar. pp. «.S5-(i.5S. IVlinyratl. I'lit; UU'I the arliclc 
b\ roRTCiiiN'.Kij I, A,. Ibiil., Vlllh year, pp. 3tS-p>i>, IVlrogratl, I'li }. (fif ) 
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1914 in different j)arts of European Russia. The (juestion of the tyj)e „ 
weather in that year is also discussed. 

The year 1914 was exceptionally abnormal, The second half of th, 
winter of 1913-1914 was exceedingly warm throughout Russia, and litt;, 
snow fell, except in the governments of the iiorth'Casf and east. Thu, 
in Janiiary, the mean temperature in Southern Russia was 6“ C (10. 8'’p 
above the normal. February was exceedingly warm. The positive fluctu, 
tions amounted to (/>C (16. F) in the central and south-eastern parts,,; 
Russia. The spring became dry with the return of cold. The first half of tlj 
.summer (June, July) was very hot and dry in northern and middle Riis^i; 
The south, and particnlarly the south-west, suffered from torreutial rail,. 
The second half of the summer was ver\' cool. In ,\ugnst. the temperatm 
was 4“C (7.2'>F) below the normal (in the central governments). In ea>tn» 
Russia the rainfall was nnicli above the normal, while in the western p,,;. 
the drought continued. The fii.st half of Ihe autumn, up to the lotli (j,. 
tober w'as rather rainy, but soon afterwards aiiticyclonic conditions btrunit 
established. From September to Xovember the temperature was below th; 
normal througliont the country. It may tlicrcfoio be said that tlie \>;ii 
was not favourable to insect development : the early spring, the return ni 
cold during that season rnd aberuards the drought, cll being unfavonndj!, 
factors. 

Among insect pests in T()i ) Fllateridae occur most widely: iiijiin 
caused by them was reported in 18 governments witii different climati, 
conditions fe. g. ^^oscow and .Astrakhan). It was not possible to asccrtaii; 
the number of species in cjnestion. lii au\' case the picscirce of se\v:„i 
species was reported in the government of Kaluga. 

The most serious damage was caused by the follorring insects ; (Jrii 
(Tapinoatola) miisriilimi Hb. : t'j'.v./.r (.tgro/fs) ,'schiff, (governuicrs 

of Ekateriiroslav and Astraklinnf ; Pirnitsl^i viihittlh Hh. ; F.lateriiliic 
Leina menalopa L. : niwplia niiftriacit Ilerbst : Osc.brcFu fi-if 1,. fgoveniiiHii; 
of Orel) ; Cephtit; pi»}naetis b. (governnieiit ot Ekatcrinoslav), and locusts. 

The insect pests reported in Central Russia exclusively were a.-: fclli.u- 
Feltia (Agroti) cxdanktiioith ActiifI- : Hytlrnaia nitiUj.ns Kkh. -, 
merit! !it!irella Schiff. ; L/isiop/eni ren-nlis Lind, and tpim sp. 

PhlyctaenoHes sltelienHs L. was recorded in 0 governments, but miiv 
caused injury in that of Kuban, ami, to a less extent, in that of Khark v, 

Below IS a detailed list cf the insect pests, in which, fnr fhe Hike of'iir 
vUy the name of the Imcii slantls for that of the •yivernmeni .eherc the itijiirv ur 
caused. ' ' ' ' ' 


^ I) Coi.EOPTEKA. — (i) /ahnis hJaptoidcs Krcnls ; nd Z. IcHchn, i.io 
Goeze, both attacking wheat, the former in Efcaton.H.-lav the latter in 
Bessarabia; {2) Opiioiws cakcatmmk. at Jikalcrinoslar- on 'ictaria 
mca , (x, Bhtoph, urn mdah, Mrill., at St:ivrep,ol, the la.img leak- A 

S JxPlT -? ' 

e, .niemifs h. oxteiisive dani.ii.’^e 
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spring cereals, at Moscow ; at Kaluga the tsllowiiig species were observed : 
iiijnius aerupnosus Oliv. ; A^riolm lineatus L. ; . 1 . aputator I,, and, to a 
s extent. . 4 . obscimis h. and A//ious niger L. ; at Orel together with A. 
if/is, a few specimens of AUmus niger L. rvere recorded ; Elateridae were 
jcits'-d at Tula and Riazan : at Kharkov, Agriotes sp. (?) caused injury 
wheat (ibo acres, were resown) and to cabbages ; at Kiev', beets were at- 
ckwl hy adult A. lineiilu^', in Podolia, by Athoiis, Limonius, Mela- 
IIS and . 4 . lineatne . ; at Ekaterinoslav, A- tinealus and A. caused great 
vdc to wheat and maize ; at Astrakhan, . 1 . Zr«cu/i»' produced wide injury 
ive (in April) and to different kinds of melons (Itay and June); in Bes- 
raiiia, .!■ ns-iulatii:: was found on the ears of barley; (6) Omophlus leptu- 
jjis h'abr,), in Bessarabia, devoured young beads of rye; (7) Poioiia ni- 
jlii 1'. W'iis observed in fairly large numbers on the ears of wheat at Ekate- 
iiosiav, its injurious action in relation to grain crops however i.s not yet 
lite clear : in the government of Kuban, it caused injury to beet : at Stav- 
ijyil it was found in (inantities in grain fields, on Bassica Rapa okifeta 
111 otliET pUints : (b) Oputnim fdbiihsiiiii I,., at Kiev, A.stiakhan and Khar- 
i)V caused injury to peas, melons, water-melons, cucumbers and young wheat 
: (u) Gnnocephalnm piisilhim Eabr.. at Astnikban, attacked plots sown 
■itli wheat; (lo) C/ioceris menUgcra L.. at Kiev, attacked asparagus 
]ul onions : (11) ii’Dio Wi’.hiHo/'d L. caused injury to grain crojia at Khar- 
‘iv, KitV, Stavropol, in Bessarabia and the Crimea; ( 13 ) (.'Iwetocnema hor- 
iisii. (leoffr, in i.rrva! form, was found in the .stalk of barley at Kiev; 
■\ tV/'v/mVi'CWiit sp, was reported at Stavropol ; (14) Psyllioiks alfsiu<atiie 
iK’h caused injury to young heiu]) irlanls at Orel ;ind iu Bessarabia ; 
y, IIAlicd eiiphoyhiae l-’abr. was observed at Tikaterinoslav; fi(i) H. oleracca 
at Riazan, caused great damage lo lucerne: iiy\ ('a<siila ncbulosa E,, 

■ Riev, Kharkov and Ekaterinoslav caused damage to the beet : it was also 
iiiinloii maize at likateriiioslav ; (r.x) latia iHnuhiis) pisi I„, at Riazan, 
uiscil great injury to newly sown pc.rs ; it was also met with at Elkateri- 
islav ; (III) ()tii>rrh\Kchiis ligusik i at Tclieniigov, in the larval stage, in- 
irul routs of clover; at Kharkov it attacked clover and lucerne: at Kher- 
iii, ’lie roots of lucerne ; a 1 Kiev, the .adults preferred the leaves of the 
Ki- I'l those of the beet : at .''tavropcl this species was found on the IcavC' 
1(1 roots of lucerne ; (to) SHoiics liiieala 1 ,,, at Orel. Riazan and Kharkov, 
ii-tacral jnilses ; also I'oninl at Stavropol ; (31) Barln diUiris Eabr. greal- 
iiijiiivd (uptoSo kohlrabi, the larvaiedevouringthc whole of the stems; 
irdy met with on the roots : at Kharkov the insect caused serious iujiirv 
cibbages; (33) Apiiiti sp. attacked clover, at Orel; and was found through- 
iit Riazan; at Tula the iiiiuiber of larvae which usually Iced on clover 
.1(1 ('(insideniblv diminished, in I()I4 according to S.viwko, the ex- 
c'-ivc (Ironglit retarding, development and floweriiigcfthe clover, and coii- 
(fliwiitly a part of the generation of the clover weevil was displaced in 
Is life cycle : according to STcnitRii.tKov'sdataobtaimHl at the agricultural 
spenment Station of Cliatilov (gevernment of Tula). Api^n is harmless 
di( alturally, and cannot l>e deemed lo have any atlverse iitflueuce on 
be production of clover seed : at Tclieniigov the weevil was found on a 
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Clover field, eatisiiig a contmrt.us falling off in production; (23) A pom,,, 

Fabr was icmid at Kharkov in small quantities on peas and vetches (w,t 

Sitme, Ihmtusy. (24) A.cracca, L.. at Riazau was observed on vetches 
oats ■ (25) Mehhnihi, mdolonSha h. was noted at Orel, Kuorsk, Kharfe 
and Ekaterinoslav ; (2(1) ,l«f.so^/ifl Herbst caused great injury; 

Kharkov Ekaterinoslav and Khersen ; it was observed at Stavropol a„ 
in Bessarabia ; (27) . 1 . nuafin, Herbst, at Kaluga, caused little harm, ; 
Riazan, more extensive damage; {28) A-se^dim Herbst appeared in hosts, In 
ill? the flowering of the rve but occasioned no injury ; they were also observ, 
at Stavropol ; (29) . 1 . evarihigm Scop, was recorded at Stavropol; {^o) 
a-nota fud 1 . /emirm'were abundant in Astrakhan at the time nt earir 
of the wheat and rye; (31) I-picomdis Inrta M Oxythyrea fm. 
Pod in Bessarabia, devi'urcd the ears of rye. am. 0 . funcdci the flowers, 
wheat; (32I Pe«lo,lm Herbst, ct Ekaterinoslav, Kherson and, 

Bessarabia, caused injury to maize; at Kiev, it was found 111a (lit, 

surrounding a beet field. „ , 

11 ) Lepiuoptera — (i) Ochsettclieimena taurdia bchilt. caused w 
tensive damage at Orel, Riazan and Kaliip ; (2) Tain querceUa Sdiif 
destroyed several hundred acres of pasture in April and May at Astraklm 
(3) Phhitaemihn slidicalh L. was observed in small numbers at Riazan « 
the grass, and in an oak forest ; damage not noted ; a tew at Kharkov, i, 
juriTig beets in some localities ; also a few at Kiev , at hkateriuoslav the la 
vae injured maize ; fewer in Bessarabia tliaii in 1912 and T913, and ohscri 
ed on lucerne ; hardly noticed in the Crimea ; at Kherson (experiment, 
field) the Inoeniewas completely destroyed, and rye hall destroyed;: 
Ekaterinoslav, the first generation larvae injured the beet sowings ; a norm 
number also seen at Astrakhan ; (,j) Pyraiida unbila’n Hb., caused gre: 
damage at Riazan to hemp, wliicli was completely destroyed in some loo 
lities ; inuiry noted at Kiev to maize, millet, and once to nuistard , .)])|if 
reiitly the larvae also injure the sunflower ; in Bessarabia, in the govennii,! 
of Tcliernomorsk. and at Ekaterinoslav, this insect did extensive dama: 
to maize ; at Ekatenno.sla,v' in some localities, the injury destroyed tl 
entire crop; (5) Acronvda riimicis E.. at Kiev, observed in the larval form, 
the leaves (if the ornamental sunflower, the raspberry bush and Rumo: w 
/criu.s Wind. : also found on maize and on vine leaves ; ((1) Plmia gainiihil 
was noted at Kiev, adult in spring wheat sowings, and larvae in beet fld(i‘ 
also reported at Astrakhan and in Bessarabia ; (7) / rathca {Hadend *), 
silima Tb. observed at Orel, at Riazan (oi' rye ears and in. grain) : likews 
at Kaluga and Ekaterinoslav. where it occurred widely {the young larv: 
found on oats); (8) Hydroecia niditans Bkh., in considerable qnantitie:': 
Tver, Tula, Orel, Riazan and Kaluga; (9) Ona {'l upinostola) muscitlo^i'i M 


at Ekaterinoslav was one of the insects causing most havoc to gram crop 
in 1913, 376.560 acres were attacked; in 191.J the insect was found iwm'- 
as plentifully as in the previous year, but involving a larger area : of 7,54 1- 
acres nt spring cereals, 200 560 were damaged or destroyed, 1. (’. sbot 
25 % ; M. Vn'KOV.SKi) gives the following features observed in Ihe gro"l 
of the insect: (a) early emergence of the larva (first injuries noted qtli .\p6t 
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J) variations in the date of emergence of larvae (nth May in the Pavlo- 
rad district, the smallest larvae were observable and also these ready to 
ccomplish the next phase of development): (c) larva passing into the open 
,1 spite of heat ; the death of the insect observed to be doe to parasitic hy- 
iienoptera and an unknown cause ; the same worker observed a fresh kind 
if damage caused by the insect : on examining the field attacked one is struck 
)y the completely dried and whitened ears, the grain has not formed, 
it the upper internode the stalk of the ear is destroyed, on the leaf sheaths 
]](? inlet and exit holes of the insect are found ; at ICharkov it injured spring 
vheats, barley and oats, up to go % of the crop; damage was also observed 
II the Crimea ; in the Don region the insect injured 2725 acres, 750 acres 
leing completely destroyed ; (10) Euxua {Agrotis) tritici'h., at Astrakhan 
ujured spring cereals ; (11) F.uxoa {Agrnth) segelum Schiff. observed at 
,1atkH, Perm, Lda, Vitebsk, Smolensk, Kazan, Tambov, Simbirsk, Tula, 
tiazan, Kaluga, Orel, Kharkov. Kiev ; damage found on some farms of 
.oronej and Poltava, and in Podolia serious damage at Ekaterinoslav, 
Jainara and Saratov ; the insect observed at Astrakhan and in Bessarabia ; 
12! Vdtia (Agrotk) exclamationu Schiff. noted at Riazan; (13) E. segeUm and 
; mUtmalionis are two competing species as regards time of flight, and one 
jreys on tlie other ; at lula the number of E. cxclamaftoius almost exceeded 
:liat of h, $egeliim ; (ij) Epifilia [Agrotis] ximiAaus Hufn. noted at Kiev 
in ive and cii beet leaves ; the larvae destroy tlie stalk almost level with 
lie ground, the plant then tails and is completely devoured. 

Ill) Hymknoptkra, - (i) Cephas pigtmeus L. : a small number ob- 
erved at Riaimii ; also rioted at Orel. Ekaterinoslav, in considerable quanti- 
ies : at Kherson it occurred everywhere in the same amount as in previous 
cars ; also noted at Stavropol ; (2) AllitiUa spiiwnim h'abr. at Kiev, accord 
iig to die observations of V. M. Kostixskij, oviposited on the edge of hemp 
eaves ; at Kharkov, Kherson and Astrakhan it damaged hemp ard turnips ; 
1) Kmchofagus gihbas Hoh , at Orel, caused much damage to seed clover. 

I\') Dii’TIvRA. - (I) Hy!emyiii (Leptahylemxia) amrdata Fall,, at Orel, 
ccasiontiil less injury than in 1013 ; at Kiev the damage to the sowings of 
pring wheat was 10 ; the rye sowings suffered 12.5 to r j (2) .Jerooiv.M 

wnim F.ibr. noted among injurious insects at Kiev : (3) (hiiiiclla frit I,.. 
ibservcd at Ufa, Orenburg. Smolensk, Moscow and in Livonia ; at Orel 
t wrought imich havoc to spring grain croj) sowings ; the early sowings 
25th July) of rye and barley suffered more th.au the late (17th August) ; 
races of damage were found at Riazan , at the agricultural experimentai 
ilation of Chatilov (province of Tula) Stchekbakov observed injurv occa- 
mned by this dipteron to maize, the damage being of the typical character 
if Hint occasiored to grain crojis ; the maize plant was not dost roved, it 
lad a very strong .--talk and in this way proved its capacity to produce a 
.arid cob, at Kiev, the insect caused injury to sjiriiig cereals; in some local- 
tics, m .\i)ril, tlie injury wa q ( 'L of the sowings • this dipteron did da- 
aage at Ekaterinoslav : ineonsivlerable injury was observed at Kherson 
a cats and barley, and on some farms iii Podolia ; (q) Chlorops Ineiiiapii^ 
Jci,!;. was noted at Riazan and Orel ; it seems to be widespread at Kkater- 
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iiioslav and to attack barley by preference ; on the nth June Vitkowsk, 
observed a new injnry caused by the insect, it attacks the growing hiji 
upward growth is checked, the plant swells abnormally and becomes 
monstrosity, the height of these monstrosities dees not e.vceed 6 inches whii 
the neighbouring plants attain 2 ft. 3 ]i, inches and more and have alreaj 
eared; the mciister stalk attains 9 to 12 centimeters in diameter; (5) c, 
cidoniyia de^tyuciof Say wsis observ'ed at Perm, Ufa, Riazan, Tula and p[;' 
terinoslav; at Orel it injured the spring wheat and rye; was reported 5 
some farms in Podolia and in the Crimea ; (6) Lasioptera cereahs Rind, fonj 
at Orel and Riazan ; in the latter government it was accompanied ^ 
Oscinella frii L. 

V) Hemiptkk.i. — 11) Adia acinmnutu 1 ,. and Eiirygaster ntaiiral 
occurring verv widely at Riazan ; the last named species was observed 01 
rve ears ; the insect was found beneath stacks (.p)-56 individuals foim 
beneath two stacksin the district of Mikhailovsk); the migration of the inser 
to the forests began in the middleof July, and the number there had incitas 
cd from the middle of ;\ugust ; (2) Aelui iwuiniiiata and E. integripes Pi! 
were found on cultivated plants at Stavropol; {3) Emygasler sp. wasrecoid 
ed among iniurinus insects at Orenburg ; (.).) 1 rygonotylus ruficorms Geo: 
was observed at Riazan and Stavropol ; (5) Adelphocorh Itneolalus (loezs 
at Kiev, was seen by V.^sii.iKV to feed on the neclar of the flowers and juife 
of the floral buds of the mallow ; at Ekaterinoslav it devoured lucerne, atii 
at Kherson it was found on the .same plant : at Kuban it was found on beet 
sowings ; it is mentioned among injnrii us insects at StaiTopol ; (6) Miurini 
/i/iKnrgranariVr Kirby, at Riazan. where it was found on the leaves of ryt, 
wheat and oats (the aphid sucked the juice Irom tire leaf and the baseoi 
che ear) ; on the glumes of oats, the insect jircduced white spots and caisei 
reduction of the grain ; the attacks were in the proportion of 20 to :ii 
at Ekaterinoslav the aphid was found on the leares and ears of barky: 
(7) Pentaphis tririalif, Pass, was observed in large f|mintities on the ronlroi 
barley at Ekaterinoslav : it was also reported in the Crimea; (S) T(ix«p 
tern graminnm Rond. ; at Ekaterinoslav, severely attacked barley and ra!< ; 
(9) TelraiiC'iira rubra Lich.; was observed at Ekaterinoslav and in the goven:- 
merit of Tcliernomorsk ; (10) Brachycnitis noxitis Jfordw. ; presence rioi- 
ded in the Crimea ; damage not so extensive as might have been exjK'iteJ 
at the beginning of spring, wliich is to be put down to the strength and uiii 
formity of growth of the grain crops. 

VI) Oktiiopter.v. — (i) Pacliylyltt}: migratorinr. L. ; at Ore! a smai 
number were found, and also at Riazan ; at Kharkov, on the 9th Jnh 
at 10 p, m,, the fliglit of a considerable swarm of tliese insects was nl 
served ; at Ekaterinoslav the insect was noted on maize (with P. tioiiiiii' 
E.) ; at .Astrakhan locust control rvas organised in a locality where theycc! 
vered 102 Id acres, the cost was about £ ;30 ; the same control was tinder 
taken at Stavropol, Ekaterinodar, Baku and Elisavetpol; (2) CaUipUmit 
iialicm L. caused injury at Saratov and Astrakhan ; (3) Locusts (specie 
not identifled) ; at Orenburg locust control was organised from 15th MiU 
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1 the beginning of Jdy, the cost exceeding £ 400 ; the same was done 
^ Ekatermodar and in the region of 'Tonrgaisk 

VII) Thysanoptera. -- (I) AnJhothrips audcalm Fabr, was Lt with 
ry frequently on rye ears at Kaluga . (2) Haflothrip, Iritici Kurd, and 

urammim Usef. were observed in considerable (juantities • 

T r a'! ® "f -f '=*«or 'vas found on oats 

J seemed to lead to whitening of the ears; iii June and July H tntici 
, found 1.1 quantities on the inflorescences of red clover (it was less fre- 
fut on tt'hite clover) ; at Tchernigov, it was observed that the Thvsa- 
otira had been carried away from the land where previouslv found 
ougl. the agency of red clover roots ; at Ekateriiioslav they occurred very 
lely and attacked wheat and oats (in the latter case, H. at Astra- 

,11 these Thysanoptera caused injury to wheat, and were found very ex- 
,,ivcly on this crop in Bessarabia. ' ’ , 

VIII) Ixs^lCT.s ATTACKiNr, .SRKCiAi. CROP.S. (A) Beetroot - (i) 
llmoderes pmicliwntm Germ., at Kiev, in 1014, as in the previous year 
,as found in smaller numbers, so that no cont rol measures were orgaitiseii 

iiianytanns fat Kharkov. Tcheriiigcy. EkaterinosUiy anti Kkaterino, far, 

i.aiised nijiirv ( 2 ) Lixm mcaiui I,.: at Kkaterinodar. M Vasiiikv 
0 ils.eggs, yel Ow 1,1 eoloiir, on the stalks of Anummlluis bliimn B with 
loh a beet field was seierelv infested ; maxilo.um I'abr 

wwl at Iikateiinoslav : (4) 7jvii.-7(wc6,,.s p „„(ed at Kiev 

|,/>a)oiscow!,i/t,.v(hiezeloini(l.)nMayi4inthesniafl<htchessiirrounding 

under beet on the i;th May ,t was observo-d that the eggs had been laid 
Ik sial , on the 2i/h May some eggs were foniid near the roots of n ear- ' 

: on the ah June the eggs were found laid on carrot roots ; at tlie end 
hme larvae a^eared and on the 1st September thev returned into tlie 
uml: the adults devoured the leaves of the beet (beginning with the pa- 
rlivna ottlic midnh) and the uirrot (eating transversely) • ((,) 
t uaWis L noted at Kiev; (-) CaMa poh^om L. noted at Kiv ■ 
Umo>oph,tus snu,.,tus h. at Kiev ; the larvae iiijiirod G,, erops 
Kd and ( bcnopodium album ; in the hihoratorv of tlie a-nicultur-il St i 
.01 Sinielna, tlie adults readily eat the leavv ,f che beet (q)' AM. 
n,m,as pa^erh IG at Kiev ; the insect was found on the upper 
surface , , Wet Icav.s ; vibiirniui. and jasmine are centres of 
iu.utinn o Ins aphni on the beet. Mtsi,.,,.;!- f, und femalcsof tins inse t 

v’ cir- 

M.um Bnsktoii at Kiev, loiind on the Ixet: .'ii) I y.„s /.nh •iisis I 

1,1 winter the adult form ; \'asii.ii;v found this insert. ,u iqii 
a upper part of the root stock ol rotted beets which had lain on the 

Ire winter : on the irth July 1014, eggsweie Nunul on a feu- 
> k . (12) Pusma capita!., WoltT. : at Kiev, tins insert had laiii its eggs 
I- '?\V III spniii^ ;iim 1 sminiyt-r ; ihvTc arc J i;oiiera- 

" ind tk- adults ol tlie str.md Iiiberiiale ; on the jrd Aiiiriist 
‘ Wd the insert feeding on the nectar <1 the mignonette : (i j) Bibi,. 
•"‘’I'll. /. and Bihiii marci at Kiev, the former in .small miinhcrs. bill 
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the latter in considerable iiiiantities in April ; at Astrakhan both specie, 
ajipeared, and they were numerous throughout the government. 

Among other insects injuring the beet, there were also observed, , 
Ekaterinodar, the " earth fleas " (Halticini) and the larvae of the cno] 
chafer. Other insect pests of the beet are indicated above, 

(B) Mustard. — At Astrakhan, Pluidla cruciferanm Zell, i, 
jured this plant in the region of Jimkiirsk ; in June, about 2750 acres via 
destroyed ; the presence was also observed of: Puns daplrdtce L., P. rnp[, 
L., Co'laphus sophiae Schall., Phyllolrela cnidferae Goer.c, Athulia spinarm 
I'abr., (Pyramta niihiuh, at Kiev, was referred to above). 

A list of 32 publications accompanies the paper. 


824 - Diaspids Collected in Southern Italian Somaliland. - malfnotti lerrosK in 
Vol, IX, Unrt 2, pp. 321-3.18, PI VIII-X. I'loreucc, March 24, lOiO. 

Description of the diaspids gathered in 1913 by the Steianini l'anl 
Scientific Mission, in Southern Italian Somaliland : 


(i) Aspidiolus (Evasp), deslructor Sign. (= , 1 . ininspafens Green 
, 4 . traAslncem Ckll.l, on leaves of Cocos mu ifera. at lilerca, and on leave 
of XylocarptK obovatus near the mouth of the Dioiiba, June' 1913; (’l.j 
[Evasp.) cyanophylli Sign., on leaves of MdnihotGlazioini at Djelib on th 
Djouba, June 1913: (3) . 4 . (Erasp.) orienialis .Vewst. {—A. osheckiae Grea, 
Chrysomphalus pedyonijormis Ckll.) on branches :iiid fruits of Calolnpif 
procera and on fruits of SoUuium arundo. at Moukdicha, Ma\' 191 3; (4) Clin- 
somphalus rossi (Mask.) Ckll. vat. feyydiidii Malen, 11. v:ir., on leaves rii 
Oarcinia somulensis. Xovember i()i j, at Lough, where the host goes hy th 
name of Fetraiidi tree " : (5) C. Picciis Malen. n. s]). very niimerous m 
leaves of Cassine Sclfireinfurthiaitu (!), oaWo.d by the native-s" Calangcal' 
at Aden Caboba, October 1913: (b) Pseudaonidia iputdriatcohda Malen 
n. sp., cm the bark of Acacia .Asak at .\llengo, September 1913: (7) P. ,iy/ini 
lata (Morg.) { — StUnaspidu.s articulatus Morg,). on leaves oi Xylocarpi 
obovatus at Djumbo, near the mouth of the Djouba, and on leaves 0 
Salvadora pmira, June 1913; (.S) Hcmiberlesia /issidens (Ldgr.) vai 
constricta Malen, 11, var., on leaves of Rhizophora miicrounta at Djmiibo 
near the mouth of the Djouba, ijfh June 1913, and rui leaves c: 
Hypihunc pyrifern Beccari with Chionaspis pseudo-nivea Malen, 11. sp 


-su iiic w i-.i. .^ai, .2151 June 1913; 191 riiritiiorui {netistfru'il.i! 

bl,nic/iardi {Taig.) on date palms, at Merca. Oth Jime 19T3 ; (10) /)i- 
naspis reticii/ala ■Vtaleii. 11. sp.,011 leaves of Dobera .l/aca/nsoi at Ouanibati!, 
Aovember 1913 and on both leaf faces of an luuictermined member r! 
the Capparidaceae, at Mailable, 28th Jiih ,913 ; (u) />. niiculata var, mlmr- 
- a en. 11. var,, on both leaf faces of Balanites somalcnsis near Mat;i>' ’,ssilE 
24th September 1913 ; (12) Ij. berlesei Malen. . sp., „„ tl,e under surface 4 
the leaf of a member ol the Capparidaceae, peihaps of the genus CaihAi 
at Biobahal, on the Diouha, 2f)th September up ; ; (i ;) ChioaasMs usmk- 

of the leaves of Xylocarp„sohovafas .attk 
mouth of the Djouba, September lyij; (14) r, t,,, 

.urrface of the Icr ves of Holstii. „tar Djeunibo, 12th June i.|ij; 

.1.-,) C. psev.do-meen Malen. 11. sp. on leaves of Hvphaeue Pyrifcni. ivi'lu 
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ijiher of individuals ol HemiherUsia fissidens (Mgr.) var. consirida Ma- 
1,11 the shore of El Sai. 2lst June i(ji t ; (ih) C. paoUi Malen. n. sp., 
(lie leaves of Mariscus vhaclupkyllm at Bour-Meldat, 23rd July 11)13 '• 

:) j.cpiiio^aphes {Coccomyfilus) somalensis Malen. n. sp., on the trunk bark 
liiifin Asak with Pxcudaomilia Malen., at Allengo, Sep- 

iibiT lyl j. 

Some Miscellaneous Economic Insects found in New Jersey. — wkiss ii.-irry b. 

[11 / /'(■ ('anaiiim En*omvin<>ist, Vol. X]yIII, Xo. |, pji. i (i-ij.v V)iul<ni, April 

('jillopisiriafloridensis (luen. (“Florida fern -cutworm”). - This insect, a 
uidiipteron already recorded by the Author as doing considerable damage 
ietu.s in greenhouses, was found to be effectively controlled by spraying 
[li fresh pyrethrum, one ounce to one gallon of water, phis one half ounce 
soap. Also applied with a bellows with similar result-s. 

ptiylomyrnckysanlhemi Kowarz ("Chrysanthemum leaf miner” or “mar- 
Lfite fly”). — This insect does considerable damage to chrysanthenuims in 
fiiiris greenhouse.s in northern New Jersey. Tlie larvae mine the leaves, 
rotine solutions arc effective against this insect, in ])lace of the more or 
s unsatisfactory method of picking off and destroying infested leaves. 
Okrea tripmctala Svederiis (“dogwood twig-girdler").- - Thi.s coleop- 
on causes withering of the leaves of Cornns florula at the tip of the 
ested shoot. It is widely distributed in A'ew Jersey, but as a rule does 
t occur in sufficient luimbers to do any considerable damage. 

Uetnichionaspis (lapididrac .Sign. — In many fern houses in Xew' Jer- 
I this scale insect is a dangerous pest. It i.s also coutimiatly introduced 
.Aspidistra plants imported from Belgium. There is no satisfactory re- 
jdy, and infested leaves are usually jnilled off and destroyed during re- 
hiiig or turning over the stock. 

hisonia orchidearum We.stw. (“Cattleya fly"). This Chalcid, known as 
: Cattleyafly, deposits one or more eggs in the buds of Cattleya. and de- 
opnient and pupation take place inside. The jiest is found in practie- 
■ all orchid houses of Xew Jersey where Cattleya species are grown, and 
i1m) continually introduced in orchids imported from South .America, 
niigation with nicotine extracts i.s recommended to kill the adults. 
Aphrophora paralhia ,Say and ('.I'cidomyiii nsiiiicola 0 . S. - Observed 
line trees in nurseries, but 110 injuries to the trees coidd be detected. 
Ciirvllnica arcmia. Say, T'his face bug is found on the leaves of oaks and 
lei trees in various parts of New Jersey. 

' Diplogaster lablata n. sp, and D. aerirora n. sp., Nematode Parasites 
of Saperda tridentata and Leucoiermes luc/fugus, in Kansas, mkr- 

Kii- J. H. iiiJil I'CRii A, J,. in Ji'iirti.il -I A„nii<ifiniil yi.S'' jip. ii s-i.:;. 

lie. i-j 1) C,. I ;. I'lHt. 

.A description of the life cycle and habits of two new nematodes Diplo- 
ftcr labiala and I). acrivora. found as parasites of Siperda Irulciitiilu (fliv. 
tint borer”) and of the white aut l.i’ih dU’riih s liicijiiyiis Rossi, 
h. /(diiit/ii lives in the digestive canal of Saperdit. The miinbers pre- 
ittlierein are so large that the walls of the intc.stino arc broken, the abdo- 
iial cavity is invaded, and the dcatli of the insiTt caused. 



MEAN'S OF ]’R1;V1;NTI0N amj contuoi. 


105b 


The individuals oi D. aerimra live a-s parasites in the cephalic region 
ol Leitcotermes ; they are more numerous in the neighbourhood of tin- 
mouth parts. Their number ranges from i to 75 per insect. 

Experiments undertaken in order to ascertain whether the nematodt^ 
can be introduced into the body of the Leucotermes and produce the para, 
sitic affection artificially gave positive results. White ants brought iat, 
contact with cultures of nematodes in wet soil were infected and died in 
12 dat’s. 

827 - The Efficacy of Aphetinus sHvestrii in Control of Cbrysomphalus 
dictyospermi, in Sicily. iiei,sh;okiu a. in Sumi Ammii ,// Apitvliun: 
IIIIHII, \'lh year, Vllh Scries, I’lrrt I, pp. i.S-i'i. I'uicnnc, Pmiiary-Miirdi ojili. 

Ill confirmation of his previous observations (x) the writer repniE 
that in the neighlxmrhood of Palermo he observed so considerable an iiicrc;i,t 
of Apheiinus sihv^lrii that the latter almost completely destroyed the in. 
mous citrus scale insect Chrysomphalm iiiclyospifini for which he propuswl 
the new name of AspiiUohiA This scale insect hasnot yeteiitin-. 

ly disappeared, but the hynienopteroii, its natural enemy, has reiUicid 
it so such an e.xtent that it no longer causes injury to the plants or llnii 
fruits, 

828 - Efficacy of Various Arsenical Preparations in Control of Insect Pests, - ixm-j .m, 1 

ill /.(’ PY'K.ris n jjYxit .Y y«.-5ir, Xt>. i'>; i>i». } jS- (S:. .MnniiH-llitr, '^fa\■ 

The arsenic salts most in use as insecticides, are ; sodium arsenate 
calcium arsenate, lead arsenate, copper arsenite, iron arsenate and cnpjK 
arsenate. Their toxic action is in proportion to their content of arseiiii, 
have therefore ; 


Calcium ..... 

Ua'l ■’ .... 

AiiTiyihitiitA si>i1iiiin uiriciitiU 

Ct>i>iKT ar.-cnilf 

Iron arsenal c 

Copper " ...... 

This scale of values, however, is slightly niodilied in practice for sv- 
eial reasons, the chief of which are : the ,soluliility of the arsenic salhlh 
formation of salts wllich act as though they were impurities and lower tilr 
percentage of arsenic in the eompmiiul, the presence of chlorides, and tlir 
addition of Bordeaux mi.-cture for the purpose of controlling mildew at tlir 
same time. 

Sodium anscuate is the most Soluble, but its action is Iranshorv, an 
it may seriously burn the green parts of the plants as soon as the dnw f 
I per 1000 is exceeded ; it is therefore only nsed in the jrreparatioiiof tli' 
other arsenical compormris. 

Calcium ar.senate is the richest in arseuio and is alsi> the most rfiic 


.rr.'i 

If',“ 

,;(i II 


(i) Sc(- .\])nl I'jis, X'n. 151 



MEAXS OF PREVENTION AND CONTROI, 


1057 


tive in application. It is obtained by the reaction of milh of lime on a 
solution of sodium arsenate, viz : 

41 6 gm [2N0, ASO4 ] + 422 g [3Ca (OH)a]=398 g [Caj (AsOjy - 24og [6XaOH] . 

The result is 398 grams of arsenate of calcium and 240 gram.s of soda 
or 6j8 gt. of substances containing in all 150 gr. of arsenic, or 23,5 %. 

> The presence of the soda, which remains adhering to the leaves after 
j-iporation, therefore reduces the toxic value of the compound 38 % 

Si- 

Tor the rest, a large proportion of the soda may be allowed to settle 
t the time of preparation, and if care is taken to use an sodium arsenate 
bsolutely free from chlorides, the calcium arsenate will be superior to 
11 other preparations of arsenic. The most .suitable proportions are : 500 
of sodium arsenate and 200 gr. of fat lime or 380 gr. of calcium hydrate. 
In arsenate of lead the toxic property of the arsenic fe added to that 
if the lead, so that its insecticidal action is in no way inferior to that of arsen- 
ite of calcium, but it is much dearer and much more diff'cult to prepare, 

[t is obtained by allowing a solution of lead acetate to react on sodium 
lisenate. The percentage of arsenic in the product is 10 %. 

The copper arsenite is obtained by allowing trisodium ansenite to 
eact on a solution of copper sulphate; the content of arsenic in the 
iroduct is 17.4 %■ 

Finally, iron arsenate and copper arsenate are obtained by causing 
jdiiun arsenate to act on a .solution of iron sulphate or siilpliate of copper; 
re percentage of arsenic in the product is 17.2 and lO.Ci respectively. In 
rite of the impuritie.s which form in the preparation of the niixturc.s, cal-' 
hull arsenate is tlierefore imich more active in proportion than all the 
ther preparations of arsenic. 

The presence of clrlorides weakens the projK-rtie.s of the insecticides, 
llit'C chlorides may very well be contai- .-d not only in tlie arsenate of so- 
limii, but also in considerable quantities in water, csjx'eially in well water 
hr to 5gr. per litre). It is therefore preferable to use rmming water as far 
I" possible. 

To the ar.-enical preparation Bordeaux mixture is often tiddcd, rediic- 
» its toxic action. In a i h,, mixture the weight of the precipitated 
■(Irate of copper oxide is 383 grams per hectolitre; on the other hand, the 
soiical nii.xtnre obtained with milk of lime and ■'eparated from the sodium 
atiT contains ’(jX gr. of arsenical ])rccipitatc with a content of arsenic of 
c'l (150 gr.). By mixing the two precipitates, a total weight h obtained 
pd; gr. with only 19 per cent of arsenic. 

!» - The Efficacy of Hot Water Treatmentagainst “Cochylis and “Eudemis,,, - ropi 

Mwni in A’c Jii/ifon/j Jr/u’ stt/n/f lUHa Kcalc tUi Clasu- Ji Sni'nzc 

I'Ko'chiiffd/!, , ii<iIhhi!u ith SiTjr>. Vol. XXV, isl Half Year. Part r, pp. Ronu-, 

Aid-il iHifi. 

If. Siaiicnox’, who proposed this treatment, declared it effective against 
rt'Sgsiind larvae of Cmtchvhs ninhigitella, Pohrhrosis k'itana and Sparga- 
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noihis pilleriana ; against aphids, fungi with external myceliuiu 
(oidiiim) and the external fructifications of the fungi. The writer’, 
gxpgrience was confined to the suminer generation of Cowhylis and Poly, 
chrosis, especially their eggs. Experiments were carried out both in 
fields and the laboratory, chiefly with water at 550-560C. The results ob- 
tained lead to the conclusion that the proposed sprayings with hot wale, 
only, at such a temperature that it cannot injure the plant (i) are almost 
entirely ineffective against the eggs of Polychrosis and Conchylis. Tl* 
effectiveness against the larva is very doubtful. In any case they coalj 
hardly be reached, being sheltered in the floral buds or even inside tit 
grapes. Only an immersion for 10 minutes in water at 65° C. (probablv 
even only at found sufficient to sterilise the eggs. It does not 

appear possible to make any practical application of this result. 

8 jo Bridsa Graflin? for savin; Fruit Trass with Injuries dus to Animals or Media: 
cal Causes. — See .Vo. 7.5s of this BulUltn. 

831 - Triaenodes bicolor and Hydrocampa nympbaeata in the Rice Fiel 
of the Province of Milan, Italy. — Supino K. in Rmiiiconti del Reale htitMtn Lomh 
Ji Sf.imK riciaw, Series II, Vol. XI,IN, Parts Il-IIi, pp. 108-114. Man, 1916,^ 

The study carried out in the rice fields of the environs of Milan in rel 
tion to the aquatic larvae which, according to faimers, caused more or k 
injury to rice, proved the e.xistence of three different insects ; Stratiom 
chanialeon L., an absolutely harmless dipteron, and two injurious specii 
Triaeticdes bicolor Curt, and Hydrocampa (Nymphula) nymphaeata h. 

Triaenodes bicolor (order Neuroptera, sub-order Trichoptera, fami 
Eeptoceridae). — The larva of this insect cuts the leaves of aquatic plai 
for use as a sheath or cover and in the rice fields uses the rice leaves for th 
purjxise, partly destroying them. 

Hydrocampa [Nymphula) ajw/i/iaeate (older Lepidoptera, family? 
ralidae, sub-family Hydrocampinae [Nymphulinae]). — This is one of t 
rare lepidoptera the larvae of which live in water; this larva also cuts t! 
leaves to make a sheath for itself ; but what is more important and rende 
it more injurious than that of the Triaenodes. is that it attacks not onlyll 
rice leaves, but also the young plants, feeding on them. 

For control, it is advised to put carp in the rice field. They destri 
a large number of the larvae, as was ascertained several times with certain! 

832 - Tychius quinquepunctatus, a Coleopterous Pest of Beans in Apulia, lu 

— G. CtR.^xdt, in del Laboraforio di Zooloi^ia pcnpriih' at a-rarla della R . San 

supenorc d' A ;ticolivra in Porlici, Vol. X, pp. 103-1 19, Hg. 1-6. Portici, March 18, 1'tJO 
In April 1915, there was an extensive invasion of Tychius qiwK^ii 
punctatus L., in the bean fields of the commune of J^uvo di Puglia. Tl 
adults feed on the parenchyma of the soft leaves and young pods of the bm 
Mating occurs in the first half of April, and the females oviposit in a holeo 
tunnel previously bored with their rostra in the wall of the pod. As sooi 

(i) Tests have shown that on thoroughly wet leaves with water at 63"C,, burns art pmiliii-'d 
on the young and even on the adult leaves. ( Kd ' 
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jf tte larvae hatch thej’ gnaw away the outer seed cover, and through the 
_.atmicle or at any point of the seed they enter the cotyledons which they 
g„aw and crush easily with their strong biting jaws. The injury they tints 
fiutse is very serious, and in the case of extensive infestations the loss may 
% or even 75 % of the entire crop. 

I'nfortunately no natural enemies of this member of ‘he CiirniVwnidae 
■lie yet known. Resort must therefore be had to artificial means of control 
\mong the most effective there are recommended ; i) disinfecting the 
ground by injections of carbon disulphide ; these injections must be made 
iiniiiediately after the crop, to the amount of jo to yo cc, of liriuid per 
jiitiare metre ; this destroys the larvae and pupae, but care must be used and 
jlie necessary precautions taken in the neighbourhood of any trees : 
f j bean cultivation should be replaced by some other for some years: this 
; advisable rvhen feasible economically, and may be made so if all the 
anners of the region without exception arrange to take this step. 

!( Li gyrus fossaiorsML. ftrsior, Coleoptcra attacking Sugar Cane, in Brazil. 

— Chacartn c Quinlocfi, Wil. XIII, Xo. .|, ]>ij. St. J’aul. 15, lojit. 

The northern States of the Brazil I’nion have for a long time deplored 
;lie grave injury caused to sugar cane plantations from time to time bycr leo- 
)tera called “bezouros dos cannaviaes", sometime.s causing destruction of 
:Iii' crop. Dr. Carlos IfoREiR A, chief of the Laboratory of Hutoniology of 
;hi" National ^tusenra of Rio de Janeiro, was instructed by the Ministry of 
Agriculture to study these insects. His researches at Pcrn.imbuco pro\-ed 
hilt the " bezouros ” of the sugar cane jrhintations are mimeroiis, but 
hat the most injurious of all i.s IJgyrm fossuhr Dejan. the larvae ol 
ihich, called at Pernambneo ” pao dc gidlinhas " because hens ate very 
011(1 of them, live in the soil and giuiw all the rooted fragments of cane 
(ithin their reach. This same parasite of the sugar cane has already 
lien reported in French {luiaiia. 

There are advised as means of control : i) injections of carbon di- 
iilphide : 2) flooding and subsciincnt dry ing of the soil : 5) turning o\er 
,lie soil and collecting all the larvae by hand : 4) use of light trap.s for 
[ilituring the adults. 

A 'lire and cheap means for destroying a large of inimbor of larvae is 
astil on the fact that after heavy rains pools of water form in the lower 
arts of the jilantation. Tire larvae beneath die of asphyxia. When the 
ft ’1 dries lip, the larvae gather at its edges in search of moisture. They 
«.n' then be destroyed in large inmibcrs by burning straw at the point 
(here the moisture has barely disapj-K ared. In order to destroy the lar- 
at farther away from the surface, the ground must be flooded or watered 
lith distillery residue, or caiboii disulphide injected. 

.At Allagcas the sugar cane is also injured by anotljer colcoptcTous 
nsict Ligyrns Jossor I.atr., wiiich is controlled in the same way. 

The sugar .cane is also attacked by scale insects which live on the culm, 
liidly bencatli the leaf sheaths, and which cause extensive damage when 
kty get near to the rooted cane fragment or pass into tlie UKits. To de.stroy 
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thc'^e parasites a piece of cane must, before planting, be steeped in a sol,,, 
tion of calcium sulphide of g“ Beaume strength or a 2 % emulsion of soap 
and kerosene, for 15 minutes. 

814 The Leopard moth (Zeuzera pyrina), a Dangerous Imported Insect Enem, 
of Shade Trees in the United States. - howakd e. o. and Chittenden p . h. m i 

S/4,« n,pcrum,u. ui Af:riam,c, Farmer’s BuIMin 708, pp. i-.o, Fig. ,-4. tVashii...,,, 
D. C. Fcbruaiy h, 1916. , , e ,, , 

In the Hudson Valley and on the .\tlaritic seaboard, from Massachusetts 
to New Jersey, shade and ornamental trees and shrubs of many kinds, 
with the e.xceptiou of evergreens, are severely injured by the larvae of the 
lepidopteron Zeuxra pynna Fab. {Z. aescah L- Z. deetptens Kirby), a 
Buropean species accidentalh' introduced a short time since m the LnittJ 

The^e larvae mine long tunnels in the living wood and stop growth to 
such an extent as to cause the death of the plant, especially in young tree. 
In any case the presence of these tunnels weakens the trees, so that they 
are less able to withstand wind pressure, and also opens a path for othsi 
insects or germs of the mixst varied diseases. 

The trees attacked are not onlv the horse chestnut, chestnut, walnut, 
oak, maple, alder, birch etc., but' also fruit trees, such as pear, apple anj 
plum trees, etc. 

Some birds and mammals are among the most cflective natural eiie- 

niie.s of these insects. , ■ r 

.Artificial means of control : i) cutting and destroying the infested wood; 
2) injecting carbon disuliihide into the tnnnels bored and afterwards bloci, 
ing up the apertures very carefully; 3) lighting very bright fires in those partil 
where the insect? abound ; the pests will be attracted by the light and falli 
into specially arranged pans filled with water and petroleum. 

Pseudococcus ciiri,P, bakeri, P. citrophilus and P . lortgispini 
' in the CitrusPlantations of Southern California. - ci..\rsE.N c™tis r. in .Ishci, 
F.-tpitinu-nl S'ntion, llakcky, Calitmiia, Bullfliii N", -'.iS. pp. l-l8. 8 •■'ig. licrkil, ,v, : 

Four species of Fseudococcus : P. cilri Risso, P. hakcri Essig, P. cilr< 
pbiliis Clausen Mss, and P. lons’ispinus Targ. are particularly injuiioi 
to citrus trees in Southern California, especially in the seaboard region , wlit; 
the moisture and heat conditions favour their growth. On the other hmi 
the outbreak.s become more and more .sporadic and rare in the intericr, 
(i) P. citri Risso. — First reported in 1880 in the county of San Dieg 
whence later on it spread into the countries of Orange, I,os .Angeles, Veiitiir 
and Santa-Barbara . Clw ing to the considerable quantity of the juice.s wliichtli 
adults take from the young branches and fruits, many leaves fall, and th 
fruits discolour and are very tardy in growth. At the time of flowering 
the insect frequently causes fall of the leaws and the barely set fruit. Tli 
larvae likewise occasion extensive havoc. They extract the sap and clilcni 
phy'ill from the leaf cells and secrete a large quantity of honcydew, thus (icia 
sioning the appearance of a rich cryptogamic vegetation [Meliola OiWf' 
liae) The latter clogs up the apertures of the stomata, which liiiiders tla 
functions of the leaves. 
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The principal hosts of P. aln are Asparagus officinalis ; Slrelilzia gi- 
iiii/ta (bird of paradise flower) ; Callisiemon lanceolatus (bottle brush) ; 
]0uwdia sp. ; Umbellularia californica (California laurel) ; Cestrum spp. ; 
'jlriis meiica var, gemim ; Coffeu arabica ; Coleus Blumei ; Columbium 
p Gossyptum penmantm ; Geranium sp. (cranesbill) ; Cucumis sativus ; 
giiiiolhus integerrimus (deer brush) : Cordyline te,minalis ; Hedera Helix \ 
eiiis ; Fuchsia sp. ; vine ; Passiflma edulis ; Jasmin ; Plumbago sp. (Icadwort) ; 
eiiioii tree ; magnolia ; Ipomoea Bona-mx (moonflower) ; nettle ; Solanum 
')„iiglmii (nightshade) ; FSerium Oleander ; orange tree ; Panax monstrosa : 
Viiennia spp. ; Solanum muricatum ; Phyllanthus caroHiiensis : Etophorbia 
0lclii:mma ; Citrus decumana (pomelo) ; i»tato ; Solanum jasminuides ; 
iQUid i Passiflura violacea ; Sequoia sempervirens (redwood) : Begonia sp. ; 
fiiesonia jasminoides ; tobacco ; Cyperus alternifolius (umbrella plant) and 
Ifbrina pendula (variegated wandering Jew). 

(2) P. bakeri Essig. — Was first di.scovercd on Sambucus glauca (elder) 
ithe neighbourhood of Santa Paula, county of Ventura, whence it made its 
,av into the counties of Santa Barbara, hos Angeles. Orange. San-Diego, 
liveiside and San Betnardino. 

The injuries it occasions are the same as those of P. din. The larvae 
lid adnits attack by preference the tender leaves full of sap, where they 
fjthcT in numerous colonies. 

Hosts : apple ; Aesculus catifurmca (buckeye) ; Umbellularia calijor- 
ii,V,i ; .{leurites triloba (candlenut) ; Agan americana : Coleus Bhtmd ; Ce- 
irm spd Cordyline termiiialis ; Sambucus glauca ; ivy ; Enterolobium sp. ; 
<:rigti'iin canadensis (lior.scweed) ; Iris ; Cydonia japoiiica ; lemon tree ; 
lilimH Parryi (lemon lily) ; Phaseotus lunalus (Lima bean) ; Clioisya ter- 
nia (Mexican orange) ; nettle ; Solanum Douglasii ; orange tree : pear tree 
SiBiinm jasminoides; Salixs]). ; Hclianfhiis anmoK ; walnut ; GreviUea n- 
hdn (silk oak). 

( i) P. citrophilus Clausen Mss. — hirst appeared in Kji j; near Uplands, 
iiintv of San Bernardino. Was mistaken for P. dtri, causing much anxiety 
1 the local fruit growers. The injury it canses is never .serious. It may 
: most occasion the fall of some flowers or young fruits of the lemon tree 
nd discolouring of the orange tree fruit, but always to a very limited 
Uellt. 

Hosts : Azalea : Kubus riltosns ; Ficus pumila (climbing fig) ; fig tree ; 
IT ; heliotrope : lemon tree ; orange tree ; malhiw ; Clwisya ternata. Bras- 
iid higta : Solanum Douglasn ; Schinus Moltc (pepper tree) ; Chenopvdinm 
Ikm (pigweed) ; walnut ; Melilofus alba ; jrotato ; Kubus nufkanus: rose 
iiisli; rhubarb: Lolium perenne: Ctevillea robusta; Helianthm aunuits. All these 
iiiils are not erprally frequented. The presence of Ps. dtrophilm is 
atlier rare on some of them. (Others, liowcver. such as the potato, rhtrbaib 
ind liiceillea are more oftem attacked than eitrus plants. 

(.') P. I.ongisfhnus Taig. - Common throughorrt Southern California, 
b the counties of Santa Barbara, I'cntura. I.os Angeles, draiige and San 
fliigo. 

Hn.sts : Begonia siq). ; ''Iniilda giguuha : Kiehardia alruuna (callaj ; 
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Aleurites triloba ; .-Igaif americaKa ; Cineraria crmnia , Citrus tnedica va, 
genuina ; Coleus Btumei ; EpiphylUtm spp. (crab cactus) ; Croton Ti‘4iui>, 
CordyliM termimlis (dracaena) ; ferns; fig tree ; Flacourtia sepiaria ; Fuchs, , 
spp. ; Erythea edulis (Gnadelonpe island palm) ; Psidium Gmjava (guava) 
lemon tree, mango tree ; Jpnmoea Bona-nox ; NephrodUm antplum : Neri„f, 
OlecDidcr ; Opruiliu spp. ; Phormiim tenax var. variegatum ; plum tree 
Cycas revoluta : Plalyarium spp. ; Stangeria schizcdon ; Sterculia Greguri 
Cypei us aUerm foIiits ; Zamia spp. Chiefly tropical and subtropical specit, 
introduced into Califoinia a,s ornamental plants. 

Cordyline termiiialis (dracaena) is chiefly injured by the adults, vvlii( 
sometimes gather in large numbers on the terminal buds and prevci 
growth. 

.\mong the natural enemies of these species of Pseudococens in Cal 
fornia, there are ; i) Syinphrrobiits californkus Banks (brown lacewim, 
the female lays its eggs on the leaves and the fruits of the infested citg] 
plants, and the larvae emerging, like the adults, destroy a large qiiajitit' 
of Pseudococens ; g) Lencopis hclla l.oew, the only really effective natuii 
enemy of P. citropliiliis ; j) Cryplolaciims montrouziet i Mills. : sjireai 
very slowly and with difliculty. and can only live in a few very limited coa.-i 
localities where it finds the conditions of moisture and temperature needtj 
for its growth . 4) Chrysopa califon.icn Ooii. (green lacewing) : its larvae 
attack the larvae and adults of Pseiedococcus ] y) Scymntis giittul,iiii, 
Id'c. and .S', bipnncteUus Kugel : the latter was import cd from the Philin. 
pines in i()io and is now found in tlie counties of X'entura and Santa Ihj. 
bara : (>) ,S. inargiiticollus and .S', sordidus Horn : tlie latter is the most tliei. 
tivo species of Scymmus in controlling l‘scikiococcus ; 7) ChrYsoplalvcerns 
spleiidcns H'iw., introduced from the piiilipiiiiiesinto the i minty of San DiooeJ 
and at present <prcad thvonghont Sontlicrn California. 

Fumigation with hydrocyanic acid, and applications of various ami- 
fungus preparations, may gii-e good results, but the best have been obtidiihii 
by simple jets of water under high pressure at the rate of 44 to Of) gallo,J 
of water per plant. 


sy, - The Woolly Whitefly (/4/eu/-o<Ar/jius Howardi) in Florida Citrus Planlr 

tions. — W .iTnON J, R, in I mversiiv <0 .i.nailUinil 1: igsrimtii! SOili'-ii. 

-V". i;(>. p|i. .si-ii.a Tslliihsfsn. Wa.. j.uv 


Alcurothrixiis ho'^cardi Quaiiitance. which was verv probably inipif!- 
ed from Cuba, was discovered for the fust time in Florida in the iu-i»li 
bourhood of Tampa, in the autumn of ipop. In i,p4 it Itad already ready, 
the counties of Hillsborough. Pinellas. Manatee, Polk and De Soto' ami mllj 
soon end m becoming common in all the cituis plantations of F'lorida 
A.Ciirothrixns causes damage m three ways to tlie plmit.s attacko! 

I remr.vai of jmee from the fks.ies, causing the withenng of the nlai.t, 

denug h ancons of the leaves and rendering washing of the frnit nvu- 

"uiinisc ye > a centre of attraetim, (or tl 

purple scale (Up,dosaphes bcckii) so injurious to citrus plants. 



IXSliCTS ETC. I.NjrWOUS TO VARIOl .S CROPS 


io6_5 


.\tnoug natural enemies, “ red fungius” (Ascimsoma Akvrodis Webber) 
,„d brown fungus ” [Aegerita Webberi Fawcett) grow badly on the Aku- 
(ithrixns and certainly cannot prevent its spread. The writer found on some 
|,a(l larvae a Ctadospunum (in the proportion of 8o %) which he considers 
P be tl'^/iirect cause of fteir death, although he was not able to verify 
•,s hypothesis by inoculating living larvae with pure cultures 

The most effective and active natural enemy, however, is rmdoubtedlv 
.mall h^menopteron (hrctmncam haldenmm] the female of which lavs its 
ggs "1 of the laivae or pupae of Ahurothnxm. The latte'r are 

hen killed by the larvae hatching out of the eggs in their bodies. 

.\s regard-s artificial means of control, good results are obtained bv ap- 
lying oily mixtures in tlie early days of .March, the first half of June, about 
be middle of August and the beginning of Xoventber, when the parasite-^ 
re 111 their early stages of development arid more sensitive to insecticidal 
ction. 

The following formula is advi.sed: to « lbs. whale oil .soap add 2 gall- 
l ^ie paraffin or stirring vigorously all the while .so that the whole is 
,ell cmuisified. Add i gall, of water to the emulsion, stirring as before 
lihite emulsion to make 200 galls, of spray solution. 

icerya purchasi in Florida, United States. - a vrso.s 1 k i„ ( „„„„„ , 

l-l.ruk, /op,.,- „ , Tnlluhass,,-. flu i,„„ 

hxrya pnrehas, has continued to spread with contimiallv greater ran- 
liti-. iTom Aiigu.st tiji 5 to March i<)i4, it was discovered in 'the fnllow- 
Bg localities .St Cloud, Key West, (tdessa (Pasco Coinilv), Terra Ceia 
diiiid, Palmetto, Leesburg. Tavares. Ashton and Xarcoosee.' 

Ihf damage lia.s been very serious, especially at Key West, where hc- 
w even attacks Iktru-ni Simambu (gumbo- limbo), Tliic plant must be 
(Ideil to the list of hc->ts of this ,scale insect. 


r - Bombyx Pini, a Spanish Pest of Pine (.), Mm.i iknar,, i„ 

Xl.th ye.ir, Xu. .,t„, 

Keference is made to the extensive damage ean.sed bv I.iburis brocn- 
and Bomhyx pint in the pine forests of the " I lehesa de la Albiiiera " ■ 
11 fKiiticuIars .given chiefly concern the latter insect. 

.Many trees eiitirelv defoliated perished raprdlv, especiallv in hot and 
mist regions where tran.spiratioii is more intense. 

llie control of llie ins<-cts was undertaken bv means of actixe and 
organised measures, owing to wliich, bv the resort to even- availablc- 
Kims, an e.ioruions (,uaiitity of adults and larvae were rle.stroved thus 
J'lng a considerable number of pines from certain destruction, 
llie ioUosvinii were the most elTective means used : 

1) Direct control by removal and de.structioii of the nests of tlie 
"'wt.s , ranging out wliite eloths at night, r-o\-ered w ith a stick\- substance 
nd strongly ilhm, mated: the adults, attracted by tire light, are caught on the 


Sr .iIm> 


i''Hi Nit. : ji. 
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2) Spraying on the youngest, which arc the easiest to get at, arsenal 
of sodium and quicklime, which safeguards the plants against further at 
tacks farsenate of sodium, io.,t to 12.2 oz ; quicklime, 2.2 lbs ; water ; 
galls.) ; 

3) Coating the pine trunks over a more or less extensive area wit 
a sticky pitch substance. The larvae coming down from the tree and thos 
climbing up in search of food stop in front of the coated belt and can eadi 
be destroyed. This is a very practical and easy method of control. 

S3y Lyda hypotrophica, a Hymenopterous Pest of Epicea in the Forests 0 
Roggenburg, Germany. — Parts in Zeiisclmit fur aniifh'andlc' hntomoloi.u, \ ol. x,, . 
pp, 75-<»(). Beilin, March lOif. 

A very detailed description is given of tlie occurrence of Lyda hyp} 
Irophica Htg. (= Cepliakia abieUs L.) in the forest of Roggenburg (Suabia 
and the damage it has occasioned of recent years. These data are basei 
on observations made in the Royal Forest District of Breitenthal, bin 
they are so characteristic that they may be considered as being likewis 
typical for the whole of Suabia. 

Ill .\ugust 1911, in a stand of epicea 119 years old, in the southeast pan 
of the said foiest, many trees were remarked with their tops and side brar 
dies entirely stripped cf needles. This fact was at first put down to tb 
excessively dry weather in that year, but on felling some trees later, it 
w as found to be caused by injury due to Lyda hypotrophua. In the tiioiitl 
of September following, all the stands attacked where the insect was likely 
to be sheltered were studied, and the quantity of la.vao erntained in tlit 
soil was determined in 323 plots of i square metre each distributed over 
different points. It was found, in accordance with the literature of the 
subject, that stands of 60 to 120 years had suffered most, both with regais 
to infested area and number of larvae. 

The chief object of these exiietinieiits was to determine how widesprail 
was the occurrence of the insect in the forest. As liowever the majority 
of the larvae generally live in that part of tlie soil which is shaded by ihf 
largest trees, the latter were a'most exclusively used for the experiments 
The result is that this method only supplies maximum fiygures as to the pro 
seiice of the larvae. 

When in 1912 the Writer t(Xik over the management of the forest ills 
trict of Breitenthal, he ha.stencd to obtain axciagc figmes as to the prestiici 
of larvae in the soil. He not only selected the plots in all parts of tht 
forest, but he more than trebled their number. This w as the more necessiiry, 
inasmuch as the first experiments had e.xliibited great variations in the mim 
her of larvae, even per unit of shaded area. There had been fmmd in oB 
district 2083 larvae per square metre of shaded area, while in another the 
number was only 480, 

These experiments have shown that no stand throughout the total 
extent of the Royal forest district comprising 568 ; acres was free iruin 
larvae, independently of the age of the trees. ( )ne stand alone showed ai 
increase in the average number as compared with Kji i ; generally this mffl’ 
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.j in the different districts was below that of 1911. The reduction was 
first put down to exceptional circumstances. 

In order to secure exact data, the experiments were continued in the 
)ling uf 1913. on the same number of plots as in 1912. The number oi 
jnae had again diminished. 

The results obtained in the autumn of 1911, in March and April 1912, 
jil in March 1913 for all the stand.s showing 200 or more larvae on the area 
fflcled by one tree were compared with each other. 

It was found that taking as a basi.s the number of larvae found in 
100, this number had fallen off 19.5% for the spring of 1912 and 47. fi'’-;, 
u the spring of 1913. 

prom this it is evident that the number of larvae decreased in the cour.se 
I tlie year observed by the Writer. 

Control measures were only undertaken in 1913; therefore the teduc- 
on was due to natural factors. I.an'u has shown that in the forests of 
pper Franconia, the larvae of RaphiiUa ophiopsis can attack the eggs and 
lUng larvae oiLyiia. Ak:t the reduction in the number of lA'da could not 
e put down to this enemy, as it was only rarely found in the excrement 
[ the insect. Traumatic cause.s, such as injury to the larvae, were also not 

E sponsible for the reduction in number. Mor \ver“ there more parasites, 
it was observed in 1912-1913 that a large numbei of larvae shut up for 
veial weeks contained only a small numtier of ichneuinonidae. The W'rit- 
howevet, at the end of 1914, found iohneumonidae in some parts of 
e forest in no less numbers than the LyJa flying in June. The outbreak 
war however pre\'eutcd him from ascertainingwhethertheseichneiinion- 
ic were connected with the appearance of Lyda. Quite jmssible there 
1 connection, as Baek claims to liavc obsm ved that the ichneumons (Poly- 
hiis Mthiops) attack the almost full-grown larvae of l^yda. 

The damage caused by Lydu to the epicea population of tlie forest 
Roggenburg was very great, but not snflicient to bring about the death 
the tree.s. The tops which were bare the spring of 1912 regained tlieir 
etimess, and in the following year the damage had to a great e.xtent disap- 
aied. Only the branches in flic' lower part and interior of the tree 
p, where the sunlight is very feeble, retained tlieir bare appearance. Other 
fcumstances, such as the presence of a huge number of jSosfriV/iiifs. were 
)t observed. It was likewise not possible to determine to what extent 
1C growth of the trees had suffered through the influenceof the insect. The 
crease in size deixnds primarily on the length of time during which the 
Beet carried out its destructive work. It is generally supposed that the 
itva destroys the needles during June, July and the beginning of .\ugust 
id afterwards shelters in the ground. It is pointed out that this observa- 
111 is only partly correct. There are some larvae which remain longer on 
le tree than others. In one case, the Writer observed that certain larvae 
intiiiiied to destroy the needles right up to IX'ceinlx-r. 

For effective control of f.vi/d it is cs,sintial to know in good time when 
Twill fly, (In the occasion of the flight in rpix-r FTanconia it was ob- 
Wdtliat the larr a of Lv.hi undergoes no external change before con- 
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version into a pupa. The skin of the larva only shrank a few days befo,, 
it burst It is pointed out that these changes were never observed by tlj 
Author though he studied thousands of larvae. More precise indication, 
on this question were given by SchEIDTER. who found that the larvae why 
have attained complete maturity show deep black oval apot.s above the eye. 
visible to the naked eye, which represent the eyes of the future pupa ; tb, 
are called “ Pnppeiiaugen " (pupal eyes ). In the months of April, May 
Tune iQi 1 on the basis of this character there were e.vamined ii 800 b,. 
vae from 8 different stands, and the number of those ready for traiisfornii. 
tioii into pupae determined. It was found that this criterion is only part], 
correct. "Pupal eyes" do not appear only before conversion into pup,! 
form, but as early as the previous autumn or summer. The larvae wt,, 
found with pupial eyes in the month of August 19I3. 

Thi’^ fact is important in practice, as by its aid it may be determinwi i; 
the autumn whether or not there will be a great flight of Lyda in the iV; 
lowing spring. 

While obsen iiig the evolution of larvae into pupae the w liter ali 
ascertained the number of pupae in the above stands. Within a few wtei, 
alone he found great variations in the number, which variations 
eurred at all points at the same time. The cause is probably the wCHthe 
wliich exerts an influence on the transformation. A high tcmperatim i: 
April is found to favour tlie formation of pupae. 

The perfect insect emerges very early from tlie soil, the eiiiergenee ,iu 
pearing also to be related to the weather. If the weather is rainy and fngpy 
only a small uuinbcr of adult insects are found, while on fine days they toa 
out in large numbers, .\ecordiiig to the writer niatiiig geiieralh 
pilace on the ground, on the leaves of (iruniiiu'iit' and eery rarely in .a 
crown of tlie tree. 

Whth regard to /.vifii control commenced in tlie forest of Roggenb',!:; 
the .\iithoi remarks as follows ; glue bands at a height of about y id 
above the ground proved very successful at tlie beginning of flight, fii 
female insects rarelv reach the siiniinit flying, most of them climbing I'.pt.ii 
tree. 

Later on. when the we.ather allowed the insects to emerge in Lir'i 
numbers, and theov'arie.s of the females were full of eggs, the females tr 
versed the band of glue without being captured. This obserr-ation s is 
contradiction with those of many investigators, and therefore the stiidie 
.should be continued. 'I'hc writer also made experiments with fly papei 
and obtained excellent results. The high cost of this method of eniitMl 
however prevented him from repeating the experiments on a large siiilt 
In any case they showed that a substaiice iiuist be used with the pnii» 
ties of the gliic used for catching flies if it is desired to obtain good Ttsiilli 
with glued bands or strips for controlling Lyihi. 


.A1.ERKD0 Ruirieri, geretile responsabile 




